


. XIII.—No. 12 SAN FRANCISCO, CAL. DECEMBER, 1903. ) YRARLe Susscairrion ~ 12 © 





(SINGLE COPIES - 5 CENTS 
18 
1889 98 WESTO ‘Electrical iain Co. 
PARIS EXPOSITION WORLD’S FAIR Waverly Park, NEWARK, N. J., U. S. A. 
MEDAL FOR MEDAL FOR New York Office: 74#Cortlandt Street 


RUBBER 
INSULATION 


RUBBER 


INSULATION Weston Standard Portable Direct 


Reading 


VOLTMETERS, MILLIVOLTMETERS, 
VOLTAMMETERS, AMMETERS, 
MILAMMETERS, 

GROUND DETECTORS AND CIRCUIT 
TESTERS, OHMMETERS, 





SOLE MANUFACTURERS OF 


OKONITE WIRE 


THE STANDARD FOR RUBBER INSULATION 


OKONITE TAPE : MANSON TAPE 
CANDEE WEATHER-PROOF WIRE PORTABLE GALVANOMETERS. 
CANDEE (PATENTED) POTHEADS Our Portable Instruments are recognized as the STANDARD the world over. 


etn pee The SEMI-PORTABLE LABORATORY STANDARDS are still better. 
THE OKONITE COMPANY, Ltd., Our STATION VOLTMETERS and AMMETERS are unsurpassed in point of 


extreme accuracy and lowest consumption of energy. 
B. Durant Shoover } Managers 253 Broadway : ead Pied . ~i0 1, = St 
Ges. © Benson moral Sapertetendent BERLIN: eoree=ae Let srt ee re = ee, ss 
~ 7 , y- + ~ eo . y, -e , 
Pon NEW YORK ONDON: Elliott Bros., Century orks, Lewisham 
ee a PARIS, FRANCE: E. H. Cadiot, 12 Rue St. Georges 








Constant Meese, President F. Gottfried, Vice-President 
Walter N. Kelly, Secretary 


VULCAN 


ICE 


MACHINES 





Meese & Gottiied Company. 


a Plate Process Ice-Making Plants 
a ENGINEERS EES 
ae For Making Clear Ice With Electric Power 





N°? 167 10179 FREMONT STREET. 
JEtePHONE = EXCHANGE 487 


i ies VULCAN IRON WORKS 


ano ALL PERTAINING THERETO. SAN FRANCISCO. ae 
SN ins alee uistalintivisenente 505 [lission Street SAN FRANCISCO 





The General Electric Company’s 


y 
\ 


Modern Arc Lamps Perfect >... of Light 


For Indoors For Outdoors Giving Clear Shadowless Effects 





General Office: Schenectady,5N. Y. 


San Francisco Office, Crossley Building. Portland Office, Worcester Building. Denver Office, Kittredge Building. Los Angeles Office, Douglas Building. 
Salt Lake City Office, 25 East First South Street. 


INDEX TO CONTENTS PAGE V. ADVERTISERS’ INDEX PAGE XVI. 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


SD ENGINEERS—MANUFACTURERS (QQ 


MADISON, WIS, U.S.A. 
JOHN MARTIN & CO ds.gy  wprcsixtnves 


69-75 New Montgomery Street, San Francisco, Cal. 
Pioneer Building, Seattle, Wash. 521 Douglas Building, Los Angeles, Cal. 


Northern Motors 
in Industrial Work 


ae Motors are in successful daily operation in a wide range 
of industries, affording in every instance economical, con- 
venient power, giving entire satisfaction. 

Northern Motors are simple, sturdy, hardy. When required 
they are susceptible to a wide range of economical speed variation. 


Leaflet No. 9109 Northern Spherical Motor 


he tool illustrated—a Niles 

Boring Mill—was designed 

and constructed for belt drive. The 

motor equipment was readily 

adapted to the machine, driving it 

through Reynold Silent Chain. 
Variable speed. 

This is one of a large number of 
machines and machine tools which 
have been equipped for Northern 
Motor Drive. Our motor literature 
affords illustrations of some of these 
Motor Applications. Motor Bul- 
letin No. 929. 

If you have in mind the applica- 
tion of motor drive for new or old 
machines, let us know of the type 
of machine you contemplate. We 
can very likely show a similar 
machine driven by Northern 
Apparatus. 














P 


oO er 


OLUME XIII. 


SAN FRANCISCO, CAL., DECEMBER, 1903. 


he Journal of Electricity, Power and Gas. 


Devoted to the Conversion, Cransmission and Distribution of Energy. 


NUMBER 12 


Proceedings of the Eleventh Annual Meeting of the Pacific Coast Gas 
Association. 


Discussion on Wrought Pipe, 


MR. ALDRICH. I think a little more lead should be used in the 


joint itself. I believe that is going to be done in the near future. 
Kalamein pipe is the most easily handled of all pipe because of its 
longer length and because you can easily bend it to any reasonable 
degree in going around jogs. It is cheaper in the long run because 
of its longer life. We recently have taken up a portion of South 
Monroe Street wherein we had four blocks of six-inch kalamein pipe 
that was laid in the ground in the earliest history of the company, 
fourteen years ago. It had the old-fashioned flanged joints. Dur- 
ing my connection with the company there has never been a leak 
of any kind or character in that length of pipe or in any of its 
joints; and I really am becoming converted to the flanged joints 
as being absolutely perfect and gas tight. The only portion of the 
pipe that was at all pitted was at the extreme end, where the 
electrolytic action does the most injury, where the pipe went across 
the car line. Otherwise the pipe was in as good condition as it was 
the day it was put in: 

When it was scraped it was perfectly bright, and all it required 
was my celebrated coating of rubber and tar. [Laughter.] With 


' reference to asphaltum, I was very glad to hear a description of 


the proper method in whicn to apply it. Hitherto I have had no 
belief in asphaltum for coating mains themselves. But if, as the 
author stated, it is necessary to heat the pipe to the same temper- 
ature as your bath, the result would be far better. But I have in 


- mind the case of the Pacific Coast Galvanized Wire Wood Pipe 


Company, who once used asphaltum. Of course, being wood, they 
could not subject it to a very considerable heat. I know that 
because they got a cheap price on asphaltum—they painted this 
wood with asphaltum paint. It appeared to me to be very thin, 
so that when it dried you could even take your finger nail and 
scratch off the asphaltum. They returned to the use of tar for 
coating and preserving their pipe. I believe that Kalamein pipe 
is particularly suited to long distance transmission, owing to the 
length of the pipe and to its being so much harder than either 
wrought iron or cast iron. There is one question I wished to ask 
the author of this paper. We have probably from sixteen to 
twenty miles of wrought iron pipe in the ground. Will he be 
kind enough to tell me at what distance, if any, expansion joints 
should be placed? In the north, as you are perfectly aware, we 
have very severe cold weather, and the frost penetrates a distance 
of four or five feet into the ground. If it were not that we are 
perfectly immune from condensation in our mains I believe we 
would have great trouble. 


MR, RIFFLE. I hardly feel prepared to answer Mr. Aldrich’s 
question in regard to expansion joints. Of course the distance 
varies, as Mr. Aldrich knows, with the locality, from 200 feet to 
many thousand feet. Probably Mr. Aldrich’s experience would be 
of some value to us. 


Mr. ALDRICH. We cannot afford the beautiful things you see 
in the novelty department. For an expansion joint on a four-inch 
pipe I take a piece of five-inch wrought iron pipe. I cut the 
wrought iron pipe in the middle of the flange at the distance of 
an ordinary block, about 700 feet, and put on an expansion joint 
about sixteen inches long. We have yet to find one that gives 


by Franklin Riffle—Continued. 


trouble. We never have the slightest difficulty with the expansion 
joints slipping. But in long distances I should certainly advise 
putting in expansion joints of some kind, because, notwithstand- 
ing the strength of the joints, we do have breakages. It shows 
the wonderful power contraction has when its opponent is a piece 
of iron. 


Mr. MCNEIL. At one time, a few years ago, I built for the 
Westinghouse people, in Pittsburg, about fifteen miles of thirty- 
six-inch pipe. The expansion joints we used were nothing but the 
old fashioned expansion flange. When the pipe was thirty-six 
inches in diameter the expansion flange was five feet. At the 
outer edge of the pipe was put in a two-inch bar, and that was 
riveted together. They were placed at a distance of I0oo feet. 
They never had a particle of trouble with the pipe. 


MR. RIFFLE. I want to thank Mr. Aldrich for calling attention 
to the slip made in giving the composition of Kalamein pipe. As 
he stated, tin takes the place of zinc. I have brought here this 
afternoon some samples of bar steel and refined iron, and also of 
steel pipe and guaranteed wrought iron pipe, which may be of 
some interest to the members. 


MR. BRITTON. I feel that the subject must have been during 
my absence sufficiently discussed to warrant me in not taking it 
up at great length. The question in the end really resolves itself 
into individual opinion based upon local conditions. I think that 
Mr. Riffle has covered the points of difference between steel and 
wrought iron pipe when he states that, unless you can determine 
positively the character of the soil and the water, and have a long 
time for making this determination, you cannot say off-hand 
whether one pipe is better than the other. Our experience with 
steel pipe has been fairly good. At first its use was a disappoint- 
ment. We could not get dies or cutters strong enough to cut it. 
We found that in certain of the alkaline soils it would oxydize 
very rapidly. It would rot, particularly in adobe soils or where 
there was ammonia in the soils. Latterly we have used steel very 
extensively and have found it to serve the purpose equally as well 
as wrought iron pipe. I will ask Mr. Riffle to correct one expres- 
sion in the opening part of his paper. As Mr. Lowe and Mr. 
Aldrich have their ‘‘ babies,’’ I also have mine. There is one mis- 
leading statement in Mr. Riffle’s opening remarks concerning the 
adoption of high pressure transmission. He fixed the date at 
three years ago. Asa matter of fact, high pressure transmission 
of artificial gases has been in use for at least twenty-five years. If 
he will change ‘‘ transmission ’’ to ‘‘ distribution’’ it will be nearly 
right. Transmission under as high a pressure as twenty-five 
pounds has been in use for twenty-five years. 


Mr. RIFFLE. Perhaps I used the term ‘high pressure’’ in a 
little different sense from that in which a gas engineer would use 
it. I referred to much higher pressure than twenty-five pounds. 


Mr. Ross. We used steel pipe here in San Francisco and had a 
great deal of trouble with it. It does not seem thick enough to 
stand the threads. When it came to puttiug threads on it would 
split up sometimes three or four feet. 
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MR. OsBoRN. To my mind the most important thing brought 
out in this paper is that merchant pipe is not good for mains or 
services, that is, the steel butt-welded merchant pipe which Mr. 
Riffle tells us is more under weight than over weight. It is sub- 
ject to cracks. There being a taper to the threads there are only 
two or three threads that are gas tight. You all know that gas is 
the hardest thing to hold in a pipe. If you have a gas leak it gets 
larger all the time. 


Mr. Kryxs. I had a little experience with a car load of pipe 
guaranteed to us by a reputable firm to be absolutely wrought 
iron pipe. Before it was in the ground we used two sets of dies 
and as many cutters. 


Mr. McNe. There is another thing about iron and steel pipe. 
I contend, and my experience has taught me, that wrought iron 
tubing for boilers, made of wood charcoal iron, will outlast two 
sets of tubes made of steel, give greater satisfaction, and be safer 
in all ways. 


Mr. RIFFLE. Mr. Waters, general manager of the Spreckels 
Sugar Company, made the statement to me today that he had 
tested thoroughly both charcoal iron boiler tubes and steel boiler 
tubes at Salinas, and that he could unquestionably get the best 
results from steel, and would never use charcoal iron tubes again. 
It would seem to be a question of local conditions, In some cases 
steel may make a better showing than charcoal iron, and in other 
cases the reverse is undoubtedly true. Generally speaking, I think 
that the wrought iron people will have considerable difficulty in 
making good their claim that steel is very much inferior to iron 
when it comes to the matter of corrosion. 


On motion of Mr. Lowe a hearty vote of thanks was extended 
to Mr. Riffle for his valuable paper. 


Professor Bobrick’s paper on ‘‘ Liquid Air’’ was then read by 
the secretary. 


LIQUID AIR, 


Its Manufacture, Distillation Into Commercial Oxygen and Nitrogen, 
and the Application of Oxygen in the Industries, Especially 
for Use in Connection With Illuminating Gas. 
BY G. A. BOBRICK, ENGINEER OF TECHNOLOGY. 


HE object of this paper is to explain how the air which we 
breathe, and which, only a quarter of a century ago, was 
considered a permanent gas, is now reduced to a liquid 

state, and also to explain the process of the fractional distillation 
of liquid air into its constituent gases, oxygen and nitrogen, and 
the value of the liquid and the gases distilled from it for use in 
the various industries, and especially the application of commer- 
cial oxygen in connection with the gas industry, the term ‘‘com- 
mercial oxygen,’’ meaning a gas containing 60 to 80 per cent. 
of oxygen. 

To make the subject clear I wili first briefly review the history 
of the liquefaction of gases, and then I will describe the processes 
now employed in the manufacture of liquid air and its distillation. 

Air, as is well known, is a mechanical mixture of about 20 per 
cent. of oxygen and about 80 per cent. of nitrogen, by volume. 
It also contains about .04 per cent. of carbon dioxide, commonly 
known as carbonic acid gas, and about 1.22 per cent. of aqueous 
vapor by weight, at the average temperature and humidity of the 
atmosphere. To successfully manufacture liquid air it must be 
completely, or as nearly as possible, freed from the aqueous vapor 
and carbonic acid gas. 

All substances known upon this earth are one of three classes, 
they being either solids, liquids or gases. It has been known for 
a long time that the difference between these three forms of 
matter is merely a question of temperature. For instance, ice is 
asolid, but by heating it a little it becomes a liquid, and when 
heated still further it becomes steam, having some of the proper- 
ties of a gas, and what is true of ice is true of metal and all solid 
substances. When steam becomes cold it is again converted to 


water, and cooling the water sufficiently causes it to again be- fey 


come ice. 
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Air is also a gas, and can be converted to either a liquid or solid 
state the instant it becomes cold enough. 

The passage of a substance from the solid to the liquid state, or 
from the liquid to the gaseous state, generally involves a change 
in volume, and in the case of many substances the liquid state is 
that of the smallest size. 

It follows that to produce liquefaction of a gas, the first thing 
we should naturally try to do is to reduce it in volume, and the 
simplest way to do this is by pressure. 

It is probably within the memory of all of us that certain gases, 
such as oxygen, nitrogen, air, hydrogen, etc., were looked upon 
as permanent or stable gases. They were believed to be so for 
the reason that all attempts to liquefy them had utterly failed, 
notwithstanding the fact that they had been subjected to such 
enormously high pressures as 50,000 pounds to the square inch, 
and it was not until it was fully understood, as first shown by Dr. 
Andrews of Scotland, in 1869, that pressure alone, or at least 
pressure at an insufficiently low temperature, can never change 
the gaseous conditions of these substances. In other words, it 
was found that there exists, for every gas, what is now known as 
its critical temperature, 7. ¢., the temperature above which the 
application of power, no matter how great, will not bring about 
liquefaction. 

Besides its critical temperature, each gas has also its critical 
pressure, and when a gas is compressed to the critical pressure 
and cooled to the critical temperature, the least increase in press- 
ure or decrease in temperature will convert it into a liquid. 

The following table gives the critical temperatures and press- 
ures, and the boiling points, of some gases: 





Boiling points 
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The term ‘‘critical pressure’? must not, however, be misunder- 
stood, for gases will liquefy at pressures much lower than those 
above given, provided their temperatures are correspondingly re- 
duced, Air, for instance, will liquefy at atmospheric pressure, 
providing its temperature is reduced to somewhat below 312.6° 
below zero F. 

It is well known that cold increases molecular attraction and 
diminishes repulsive force. There is a theoretical point of cold 
never yet attained, which is termed the absolute zero (459.4° below 
zero F.) At this point heat ceases, the molecules no longer vibrate 
and absolute cold exists. If a body were reduced to the absolute 
zero, where the motions of the molecules cease, pressure would 
be without effect upon it, as the only effect of pressure is, there- 
fore, used to describe the pressure required to liquefy a gas when 
it is at the critical temperature. 

When this fact became recognized, the problem of liquefying 
the then supposed permanent gases was once more attacked and 
practically solved in 1877 by Prof. Cailletet, in France, and Prof. 
Pictet, in Geneva, almost simultaneously. 

A gas when compressed becomes heated, and if this compressed 
gas is re-expanded it practically absorbs the same amount of heat 
as that generated by compression. The re-expanded gas will there- 
fore be cooled to its original temperature, but if this compressed 
gas is cooled down before it is allowed to re-expand, it will not 
contain sufficient heat in itself to effect its own expansion and 
therefore it will abstract heat from its surroundings, and by so do- 
ing it will produce the sensation of cold. 

It is the ingenious application of this principle which has re- 


i. sulted in the liquefaction of all known gases, including hydro- 
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gen, argon, helium and atmospheric air, and we are indebted to 
the indefatigable and untiring efforts of Mr. Charles E. Tripler of 
New York, extending over twelve years, and to his genius and 
skill, in overcoming many great difficulties that air can be, and is 
now, liquefied on a comparatively large scale and at a relatively 
low cost. While Mr. Tripler was not the first to liquefy air, small 
quantities having been previously liquefied at an enormous cost by 
other investigators, he was the first one to render the process a 
practical one, and once again did American ingenuity and Ameri- 
can skill in mechanical devices triimph over competitors of all 
nations and add another victory to the many of which we all feel 
so proud, 

At present we know of three processes by which air may be 
liquefied in large quantities and at reasonable cost, namely: 

The free expansion, self-intensive process; 

The adiabatic, expansion, self-intensive process; 

The combined free and adiabatic, expansion, self-intensive pro- 
cesses. 

Briefly, the process of manufacturing liquid air by any one of 
these three processes consists in first compressing the air, then 
abstracting the heat produced by compression by some cooling 
medium, and subsequently expanding it into a suitable vessel, and 
directing the current of expanded cold air over, or along, the 
pipes through which the compressed air flows. The cooling effect 
is thus made cumulative and the incoming compressed air gradu- 
ally drops in temperature until it reaches its ‘‘critical tempera- 
ture’’ and upon further expansion part of it liquefies. 

I will illustrate the systems by sketches (shown on blackboard) 
and will explain the processes, with the understanding, of course, 
that the sketches of the apparatus are mere diagrammatic ones, 
without regard to scale or detail. The various kinds of apparatus 
used in the manufacture of liquid air, and its constituent gases, 
differ materially in arrangement, scale or detail, though not in 
principle, but before explaining them I will briefly point out the 
difference between the free and adiabatic expansion processes for 
the manufacture of liquid air. 

By the free expansion process I mean that wherein the air ex- 
pands through a throttle valve, or orifice, from a vessel in which 
it is maintained at a high pressure into a vessel maintained at low 
pressure, and by doing so it performs internal work only. 

The drop in temperature due to free expansion is about one- 
half degree F. for every fifteen pounds drop in pressure at normal 
temperature, and this is gradually increased as the temperature 
of the air decreases before expansion. 

To economically manufacture liquid air by the free expansion 
process it is necessary that the air should be compressd to from 
3000 to 4000 pounds to the square inch in at least four stages, and 
that the heat of compression be abstracted during and after each 
stage of compression. Theoretically the drop in temperature, due 
to free expansion of say 4000 pounds to the square inch (at 60° F.) 
to atmospheric pressure, is equal to about 137° F. 

By adiabatic expansion I mean that wherein the air is expanded 
in a motor or turbine without the addition of external heat, and 
in so doing performs external work. The drop in temperature 
will, of course, depend upon the amount of work done. 

Theoretically the drop in temperature, due to adialatic ex- 
pansion from a pressure of say sixty pounds to the square inch to 
to atmospheric pressure, will equal about 199° F. 

In.using this method practically, I propose to compress the air 
to about 300 pounds per square inch. It will, therefore, be seen 
at a glance that the adiabatic expansion process is the most effi- 
cient and economical one, as, besides the great gain in thermal 
advantages, about 50 per cent. of the work done in the compressor 
may be recovered and used for compressing additional air. 

In the third process named I propose to compress the air to from 
3000 to 4000 pounds to the square inch, then expand it through a 
throttle valye to about sixty pounds to the square inch, using the 
air so expanded for cooling the incoming compressed air and again 
expanding it adiabatically in a motor to atmospheric pressure. 

A 500-horsepower plant will produce liquid air by the first pro- 
cess at a cost of about five cents per gallon, by the third at about 
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three cents per gallon and by the second at less than one cent per 
gallon. 

Liquid air is yet in its infancy, and from the many possibilities 
suggested, at present we know of but few uses to which this won- 
derful substance may be applied commercially and economically, 
but oxygen derived from the fractional distillation of liquid air 
has numerous applications in the industries, and one of them, and 
perhaps the most important one, is its use in conjunction with 
illuminating gas. Among the possibilities suggested are those for: 

1. Refrigeration. 

Power. 

Explosives. 

Purification of chemicals. 

. Ozonizing or sterilizing of water. 

. Ozonizing or oxidizing of wines, liquors, etc. 

7. Medical and surgical purposes. 

8. Lighting and heating. 

The first seven enumerated, although of vital importance to 
mankind, do not come within the scope of this paper, and, there- 
fore, I will pass them without comment. The eighth is the one 
of chief interest to the gas industry, and I will mention the uses 
to which commercial oxygen may be applied commercially and 
economically. When Galvani noticed the jerking frog’s legs, 
when Watts observed the action of steam in the teakettle, when 
Oersted found that a magnet was influenced by an electric current, 
none of these discoveries seemed to be of more than scientific in- 
terest, yet they have revolutionized the existence of mankind and 
and have done more for the progress of the world and for the 
civilization of nations than has the combined activity of all rulers 
and legislators. 

Civilization has known great changes since small qnantities of 
liquid chlorine, ammonia and other easily liquefiable gases were 
obtained for the first time by Faraday in 1826. About thirty-five 
years ago Prof. W. Simon, now of Baltimore, Md., and formerly 
assistant professor at the University of Gissen, Germany, took in 
a carriage a small iron flask containing two pounds of liquid car- 
bon dioxide from that university to the University of Marburg. 
This liquefied carbonic acid gas was exhibited by the Professor as 


ANEYP 


a great scientific discovery and its wonderful properties were dem- 
onstrated before a class. It was transported in a carriage for the 
reason that the railroad officials positively refused to handle and 
transport so ‘‘dangerous and explosive’’ an article as this liquefied 
carbonic acid gas was then believed to be, but today thousands of 
tons of this substance are manufactured and transported by freight 
and other transportation companies all over the world, without 
a thought of danger. 

From my own experience I know that only four years ago the 
railway and express companies refused to handle and transport 
liquid air for fear it might explode, wreck and burn up the train, 
and only last November the Wells-Fargo Express Company re- 
fused to accept from me a consignment of liquid air from Los 
Angeles for San Francisco, I being obliged to send a special 
messenger, who took the liquid air with him into a Pullman car 
and delivered it safely to the consignees in San Francisco, but we 
now ship liquid air daily, and the express companies accept it 
without fear of danger. 

It is well known that animal life in all its forms depends upon 
the presence of oxygen in the air, as, without that element, vital 
functions cannot be performed. Oxygen is also one of the ele- 

ments of combustion, and every fire and com- 

OXYGEN AS AN mercial artificial light, other than electric light, 

AID TO THE is sustained only by an abundant supply of it. 
GAS INDUSTRY. Illuminating gas, as is well known, readily 
burns in the air with the evolution of heat, and 
which can be greatly intensified by the introduction of a jet of 
oxygen in the center of the flame. The illuminating gas burning 
under these conditions is furnished with a supply of oxygen from 
the air on the outside and almost pure oxygen from the interior, 
producing an intensely hot oxy-hydrogen flame. 

Notwithstanding its enormously high temperature this oxy- 

hydrogen emits only a feeble light, because of the absence of 
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proper radiants, but we need only apply its high temperature to 
some non-volatile and infusible solid to cause a considerable por- 
tion of the heat to be converted into radiant energy, which streams 
forth as a dazlling white light. A piece of quicklime may serve 
as a radiator, but oxide of magnesia is better and zirconia excels 
both. 

Many successful experiments have been made in the application 
of a mixture of oxygen and illuminating gas for the production 
of light, but the great drawback to this system of illumination 
has been the exceeding high cost of oxygen; but now, with an 
abundant and cheap supply of that substance derived from liquid 
air, we may reasonably expect that this problem, of such vital im- 
portance to the gas industry, will speedily be solved. 

Experiments in this line have been carried on at the Queen’s 
Barracks of the British War Department, the flame of an oxy- 
hydrogen burner, placed eighteen feet high, being directed against 
a piece of quicklime and the light reflected from a mirror. It 
was so intense that, at one hundred yards distance from the light, 
the smallest type could be read, A smaller light surrounded by 
a glass globe was tried and found to be so efficient that, at thirty 
yards distance, a pin could be distinguished lying on the pave- 
ment. 

In New York City I constructed an oxy-hydrogen lamp on the 
prineiple now illustrated before this association. This lamp con- 
sumed on an average a mixture of ten cubic feet of illuminating 
gas and eight cubic feet of commercial oxygen per hour. It was 
placed at a height of about twenty-five feet from the ground at a 
place where there were no other artificial lights, The flame was 
directed against a piece of quicklime and reflected from a silver- 
plated mirror fifteen inches in diameter, and though the night 
was very dark, I could easily read the smallest type of a newspaper 
at a distance ot about 250 yards from the light. 

Commercial oxygen mixed with commercially pure hydrogen 
gas, water gas and coal gas were also tried in the experiments, 
and also oxygen saturated with a solution of naphthaline in petro- 
leum, benzine and many other substances, but it appeared that the 
most practical method was the mixing of ordinary illuminating 
gas with commercial oxygen, and the heat of this flame properly 
applied produced a most excellent light, superior to the electric 
arc, and devoid of the disagreeable violet color of the latter. 

As above stated, the principal drawback to the introduction of 
the oxy-hydrogen light for purposes of ordinary illumination has 
been the heretofore exceedingly high cost of producing oxygen 
(over $30 per tooo cubic feet), but since commercial oxygen can 
now be produced for less than 25 cents per 1000 cubic feet, with the 
prospect of a still further reduction to about 15 cents per 1000 
cubic feet, the oxy-hydrogen light will soon come into general 
favor. The illuminating devices and the three 3000-candle-power 
oxy-hydrogen lights now exhibited before this association have not 
yet reached a sufficient stage of perfection, but this is due to the fact 
that but few experiments have been made in this line for the reason 
that, owing to the high cost of oxygen, there has been practically 
no demand nor development in this line, but as has been wisely said: 
“Necessity is the mother of invention,’’ and having now both 
cheap oxygen and illuminating gas, I dare predict that, as the elec- 
tric light partly replaced gas light, so will the oxy-hydrogen light 
partially replace the electric arc lamp, which, as is well known, 
has never reached what may be called the stage of perfection. 

I will take the opportunity of answering in this paper an objec- 
tion which has been raised against the oxy-hydrogen lamp in that 
the calcium stick needs replacing. While I admit that this is so, 
it cannot be considered a more serious objection than is the carbon 
of the arc light, which always requires renewing. But this objec- 
tion to the oxy-hydrogen light is being overcome by the lately 
discovered rare earths for making the refractory cylinders, and 
these will last thirty days or more even in very severe weather. 
Furthermore, in recent experiments I have been able to do away 
with calcium sticks altogether, and I hope that within a short 
time I shall be able to exhibit a lamp which will produce the same 


great amount as at present without the use of calcium or any other 
refractory substance. 
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Eight cubic feet of an average quality of illuminating gas, if 
burned in about six cubic feet of commercial oxygen, will produce 
a light equal to that given by an electric arc consuming nearly one 
kilowatt per hour, and giving a light of over 
2000 candle power. At present illuminating 
gas retails in the larger California cities at $1 
per 1000 cubic feet, but not knowing the cost of producing this 
gas I will assume, for the purpose of this paper, that the manu- 
facturer’s cost is say 50 cents per 1000 cubic feet, and the cost of 
commercial oxygen 25 cents per 1000 cubic feet, 

8 cubic feet of gas at 50 cents per 1000............00 eee: 40 cents. 
Be ere een OE SE CO oe biiow endaes 15 cents. 
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55 cents. 
This is but a little over one-half cent per hour for a light of over 
2000 candle power. The City of Los Angeles, for sake of illus- 
tration, and with which situation I am familiar, pays for about 
1100 electric arc lamps (which are supposed to be of 2000 candle 
power each, but which are in reality of only about 1000 candle 
power, and at times less), at the rate of $81 per lamp per annum 
for about 3500 hours’ use, or at the rate of about 2.3 cents per 
lamp per hour. It will, therefore, be readily seen that the oxy- 
hydrogen light can more readily compete with the arc lamp, not 
only for general illumination and the lighting of halls, theaters, 
churches, stores, etc., where a much higher price is usually obtain- 
able, but also for street lighting, and oxy-hydrogen gas consum- 
ing appliances can also be successfully and economically used for 
general domestic and manufacturing purposes. 

By the combustion of illuminating gas in commercial oxygen, a 
temperature suffkciently high for the welding of steel and iron 
can be readily obtained, thereby removing the present objection- 
able method of using rivets in the constiuction 
of steel and iron frames for buildings, bridges, 
boats, boilers, and, in fact, all similar metallic 
structures. Riveting is not alone expensive, 
but the riveted seams are the weakest parts in 
iron and steel structures. Boilers examined 
after explosions and railroad bridges after collapse show that in 
the great majority of. cases the ruptures occurred at the riveted 
joints. The electric current, which has been freely suggested for 
this use, cannot compete with the oxy-hydrogen. blowpipe for the 
reason that the sectional areas of the pieces to be welded are gen- 
erally too great, and their electrical conductivity also presents 
great obstacles, in addition to which the oxy-hydrogen blowpipe 
method is cheaper and by far easier and safer to handle. The 
gases can be conveyed without material loss from a central station 
to the places desired in either metallic or rubber tubes, no special 
mechanism being needed, and there is no danger of shocks as with 
electricity. 

In the steel and iron forging and welding industries commercial 
oxygen will also play an important part. Under present condi- 
tions, when it is necessary to raise the temperature of large pieces 
of metal above say 1200° F., the consumption of coal, as compared 
with the weight of the metal, is considerable. This is due to the 
fact that while in the first stages of heating by a coal fire, having 
a temperature of say 2500° F., the difference in temperature be- 
tween the metal and the fire is great enough to permit the heat to 
penetrate the metal readily, with the increase in temperature of 
the metal, the difference in temperature between the metal and 
the fire is decreased, and therefore the higher the temperature of 
the metal the slower is the penetration of heat into it, the result 
being that a large amount of heat is wasted by conduction and 
radiation. 

The temperature of an oxy-hydrogen flame can easily be raised 
to 4000° F. and over, and if a temperature of, say, 2500° F. is 
needed, the difference between the heat of the flame and that. of 
the metal is always great enough to permit of the rapid penetra- 
tion of the heat. Moreover, in the ordinary flame, the oxygen 
necessary for the combustion of the coal is derived from the air, 
which contains but 20 per cent., the balance, 80 per cent., being 
nitrogen, which has to be heated to the temperature of the flame 


THE OXY-HYDRO- 
GEN BLOWPIPE IN 
THE STEEL AND 
IRON INDUSTRIES. 





December, 1903] 


at the expense of the coal and oxygen, thus entailing a great loss 
of heat, in addition to which, if the nitrogen reaches the metal at 
a temperature lower than that of the metal, a cooling effect results. 

What applies to forging and welding also applies to smelting, 
and I believe the day is not far distant when commercial oxygen 
will be used in our smelters, furnaces and forges in place of air as 
now applied. 

As a direct motive power for running engines liquid air has but 
little value, as one cubic foot of it (seven and one-half gallons) 
will, upon expansion, at 32° F., develop theoretically only about 
10,530,000 foot pounds (about five and one-half horsepower hour), 
and in practice much less. However, where the question of ex- 
pense is of secondary importance, as in the propulsion of auto- 
mobiles, airships and submarine boats, liquid air is an ideal 
power, as it is lighter than any other known source of power and 
can be used with ease and perfect safety. 

In conclusion I wish to state that liquid air is yet in its infancy, 
and that it is not wise for us to prophesy what it will or will not 
do. Our knowledge and means of handling and using it increases 
daily, and while exaggerated and unfounded claims have been 
made for it by the misinformed, others have not given it due 
credit, so let us remember that this is an age of wonderful discoy- 
ery and invention and that we are only beginning to know the 
world, its forces and resources, and because we cannot today see 
the whys and wherefores of all scientific truths, we should not be 
incredulous. The experience with the telegraph and telephone, 
gas and electric lights, electric cars, the air crane, etc., is still 
fresh in our mind. Liquid air is now added to the list, and we 
are prepared to see its use before long in many ways that cannot 
even be imagined today. But if one should ask of what value is 
liquid air or oxygen today, aside from applications to medicine, 
surgery, scientific research and some minor industries, I will reply 
by quoting the words of the illustrious Benjamin Franklin, who 
to a like question replied: ‘‘Of what use is a baby?” 


Mr. Lowe. I think that for the first time in the history of the 
gas business, the Pacific Coast Gas Association is enabled to call 
the attention of the gas engineers of the world, through its pub- 
lished proceedings, to the advantages of liquid air for its use in 
connection with illuminating gas. It is absolutely new to the gas 
industry—only a little has been said; but the Pacific Coast Gas 
Association will have the honor of being the first to tell it to the 
world. That means a great deal to us, and it means a great deal 
of advertising for us on the coast and elsewhere; and it is to Pro- 
fessor Bobrick we owe this advantage we now have. We saw his 
light last night; and I think none of us will doubt that it has 
passed the experimental stage. But I regard as being of equal 
importance, if not of greater importance, the use of cheap oxygen 
in connection with the construction of our gas works. Stop for a 
moment to consider the laying of street mains, especially with 
wrought iron pipe (and I think the world is coming to the use of 
wrought iron pipe). We have a joint about every twenty feet. 
We have heard the discussion with reference to the relative merits 
of the various joints. Suppose we weld the pipe in the trenches 
with our own gas, assisted by a few cubic inches of cheap oxygen, 
and secure a pipe with no joints, how far we have gone towards 
reducing not alone our expenses of construction, but also the 
chances of leakage. The same thing applies to other parts of our 
works. If we can weld seams instead of riveting them we can 
overcome one of the weak points of construction. I believe Pro- 
fessor Bobrick is opening for us one of the most marvelous fields 
of usefulness upon which we have yet entered. 


Mr. GRIMWOOD. I would like to ask, for the purpose of bring- 
ing out a little discussion, a question in regard to the danger of 
explosion. As I understand it, in the application of this liquid air 
or distilled oxygen to the lighting industry, it is proposed to have 
two sets of pipe, one for conducting the gas to the burner and the 
other for conducting the air, bringing them together at the burner. 

PROFESSOR BOBRICK. I have made some experiments with it. 
I mix my gases in a cylinder that has been tested to a pressure of 
300 pounds to the square inch, carry the gas for a distance of 2000 
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feet mixed, and ignite the gases at the burner already mixed. I 
find that I can use one pipe; but still I appreciate the fact that there 
is a danger in making an explosive mixture, especially with large 
pipes. Of course, as I stated before, the industry is in its infancy, 
and it will require more than one mind to devise means to harness 
it completely. I should say that today we may require two pipes, 
one carrying the oxygen and another carrying the illuminating 
gas. Still it is possible that in time we shali be able to devise 
means of carrying the two gases in one pipe with perfect safety. 
When I first attempted to mix the illuminating gas with oxygen I 
took every precaution to prevent an explosion. My experience 
has been limited to 2000 feet, but at that distance 4000 candle power 
was operated successfully for hours without any danger. I was 
asked whether the oxygen would not separate from the illumina- 
ting gas. _ You cannot separate them unless by liquefaction. 


MR. BRITTON: Assuming that you were operating a number of 
street lamps in a city with two lines of pipe, with the proportions 
of eight parts of illuminating gas and six parts of oxygen, what 
would be the pressure in the pipe delivering the oxygen and what 
in the pipe delivering the gas? 


PROFESSOR BOBRICK. Practically the same. Of course it will 
depend upon your valve and orifice. The orifice I generally use 
is ;}y-inch in diameter. If your gas was under a normal pressure 
of four inches water pressure, you could have five pounds pressure 
on the oxygen pipe. It would be simply a matter of economy in 
carrying the gases at high pressure. It would work equally as 
well at a low pressure. 

Mr. Lowe. There is one other important use for oxygen in 
connection with the gas industry, and that isin the revival of the 
purifiers. In England they use oxygen methods, the most notable 
one being the Brin. They revive their purifiers as they make 
their gas by simply letting a little oxygen escape into the gas. 
Now we do that to a certain extent by admitting atmospheric air, 
but when we admit air we take in four times more nitrogen than 
oxygen, and consequently our gas is injured to that extent. Ifwe 
could put just enough practically pure oxygen into our gas to 
revive our purifiers as they worked, you would not notice it. If 
oxygen can be cheaply had, stored in a tank, we can introduce it 
simply enough. 

Mr. Ross. I would like to have you explain the experiment of 
freezing the flame of a candle. 

PROFESSOR BOBRICK. You cannot freeze the flame. You can 
freeze simply the CO,. The temperature in this kettle is 312 
degrees below zero Fahrenheit. The freezing temperature of CO, 
at atmospheric pressure is 110 degrees below zero Fahrenheit. 
Now the CO, striking against the kettle naturally solidifies and is 
converted into a solid. It is one of the wonders commonly shown 
in order to say there is some kind of magic. It is not of the 
slightest value in commerce. What you freeze is actually the 
products of combustion. It isa kind of white flour. It will dis- 
appear immediately in your hand because the freezing point is 
below the liquefying point. 

Mr. Lowe. There is no more striking illustration of this.than 
snow storms in Colorado. The snow evaporates and disappears, 
notwithstanding that the temperature remains below the freezing 
point. 

Mr. Brirron. I feel called upon to say a few words just now. 
The Pacific Coast Gas Association has been making history for the 
past eleven years. From its very inception it commenced to do 
strange, wonderful and original things; and I do not recollect a 
meeting that has passed but that we have done something out of 
the ordinary to awaken the attention of the gas men all over the 
world. I think today marks an epoch in our history that surpasses 
anything in the past. We all realize what a treat this has been to 
us—not only the lecture last night, but also this very scientific 
and at the same time very simple dissertation, its wonderfully 
simple demonstrations and the reasons it gives for everything 
taking it out of the realm of pure science and putting it on the 
plane of the common understanding. I am sure he knows that 
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we appreciate his efforts, and a mere vote of thanks seems to be 
idle words to express it. He realizes how much we are indebted 
to have a man of his scientific attainments come to us who are 
struggling in the fog of science, and have him lay before us such 
great results as modestly as he has. I like modesty in other men. 
I possess quite a quantity of it myself. [Laughter.] But extreme 
modesty is to be decried. For the visit of Professor Bobrick and 
for what he has done for us we are indebted to one man here who 
has done such things before. He passes them off in an idle way, 
and does not take any credit to himself. I believe it is proper in 
connection with the vote of thanks to the professor to tender one 
also to our dear old friend L. P. Lowe for his efforts in bringing 
the professor here to make our meeting interesting. I want you 
to know that it is through him that this has been done, as he has 
done many other things for us in the past, and as I know he will 
in the future. I now formally move.a vote of thanks to Professor 
Bobrick for his interesting lecture. 


[Carried unanimously. ] 


Mr. Lowe. I wish to say that I fully appreciate the words of 
Brother Britton; but I assure you that it has been my pleasure to 
do everything that I could for the Pacific Coast Gas Association. 
The knowledge does not all come from me, as it comes to me as 
well. I derive from my association with the gas men of this coast 
—the good boys who you all are—more knowledge than I ever 
gave, and if I can ever be of any assistance to any of you it will 
give me much pleasure. 

A paper on ‘‘Our Customers and Their Complaints’’ was then 
read by Mr. D. Decker. 

Mr, Decker, in presenting the paper, said: At the time I began 
to write this paper I realized the enormous amount of business 
done by the Association, and that I might be drifted along into 
the closing hour; and if so, I thought that my paper, if a short 
one, would be more especially appreciated. My anticipation 
seems to have come to pass, and I think you will be more pleased 
with the brevity of the paper than with its logic. 


OUR CUSTOMERS AND THEIR COMPLAINTS. 
BY D. DECKER 

HAVE noticed in the papers recently that our customers are 
receiving unusual attention from writers and managers in 
charge of the business of selling light. I have always 
quietly regarded this feature of our business as the most sensi- 
tive, and therefore requiring our most prompt, intelligent and 
conscientious consideration. I have found pleasure in studying 
the art of pleasing, and delight in acting the role of Chief Hypno- 
tizer, as it is only through the exercise of diplomacy and tact that 
one is enabled to gain the attention of those who are at first antag- 
onistic. When a first class kicker comes forth seeking whom he 
may devour, it is usually the electric meter or gas bill that are the 
immediate objects of his wrath. I usually appear not to take him 
seriously at first and perhaps tell him that when I was younger 
and better looking I was a student of astronomy, and as the 
result of my research, have become convinced that the tides, or 
the moon, cause meters to be unkind to the consumers, In short, 
by some pleasantry I convince him that I am in a good humor 
and try to get him in a happy frame of mind before getting down 
to business; otherwise he will not listen to what I have to say and 

becomes more rebellious as I proceed. 

I find it well to convince the consumer that I am personally 
interested in his case by reminding him that our business depends 
for its success entirely upon the good will of our patrons. If he 
persists in telling me that the lighting business is a cinch and that 
the public will soon be unable to breathe except through a corpora- 
tion or trust, I refer him to the Standard Oil Trust which sells the 
poor man light cheaper than was ever known. Gas and electric 
consumers, as a whole, look upon a corporation as a hideous 
monster with grasping hands, without soul or heart, know only by 
name, but never seen, and in consequence of this contagious 
feeling the manager must stand as the personal representative 
of the corporation. The consumer must feel that the manager is 
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human, that he is sympathetic, that he breathes the same air and 
is nourished by the same food as is the public, and that when a 
consumer approaches the manager he is transacting business with 
the corporation itself. To soothe the unhappy and bind up the 
wounds of the painful kicker is the manager’s especial province. 
The public is prone to judge an institution by and through its 
employees, and praise or blame are directly due to the manner in 
which the consumer is treated. Courtesy is a cheap investment 
which results in big dividends. Failure to keep a promise made, 
forgetting or neglecting a request, will result in shaking the faith 
of the public in your desire to please; and confidence once 
destroyed is not easily restored. 

Every customer obtained is an investment to the company be- 
cause it has cost something to get him; and as a general rule we 
can hold him if we accord him fair treatment. A consumer lost 
becomes an enemy of the business and his influence with his 
friends and neighbors will work serious injury to the company. 
It has been our practice when a claim is made that a bill is too 
high to read the meter daily in the presence of the patron. He 
will soon learn to read it himself and our observation has been 
that the man who understands his meter is never a kicker. If we 
find from these daily readings that he is not using as much gas or 
current as formerly, it is easy to convince him that he can get 
along with less than he has been accustomed touse. If he takes 
the position that he is using the same amount as formerly but was 
over-charged, he need only be told that the meter has not been 
changed, and since the meter has been registering less he must be 
using less. Do not try to convince a customer by your arguments 
that he is wrong and you are right, but prove it to him by the 
object lessons suggested. They are more convincing and have a 
more lasting effect. Customers have ideas, sometimes, as well as 
complaints and I always respect their feelings and try to conform 
to their ideas when satisfying their complaints. Once in a while 
you will meet a refractory, obstinate, fault-finder who will not be 
satisfied. I have been months convincing such a customer that 
we are gentlemen and regard him likewise. Always practice a 
kindly manner toward an irate customer, retain your self-control, 
and remember that before you can expect to control others you 
must first learn to control yourself. You will thus make a friend 
of one who was disposed to be your enemy and reward is certain 
to follow. 

In this paper I want to call especial attention of the members 
of the Association, and particularly the employees of corporations, 
to the fact that capital depends largely upon you for its success. 
The engineer may plan, the mechanic construct, but unless the man 
behind the counter, who is to meet and mingle with our patrons, 
can get business, and after getting it can hold it, capital is doomed 
to disappointment. Poor or interrupted service, at times, will be 
forgotten, but bad treatment never. Therefore our employees are 
instructed never to talk back or be disrespectful, but ever remem- 
ber that ‘‘A soft answer turneth away wrath.”’ 

If the day is a little slow and the fog is rolling in and things are 
not going just up to standard, if you feel a little cross over your 
past for the many mistakes you have made, do not allow yourself 
to drift into a feeling that you are only an employee. At that 
moment you loose your individuality. Such thoughts slay ambi- 
tion, discourage hope and leave us in the slough of despondency. 

The public exact many trifling attentions from the lighting 
company, and when presenting themselves in their usual ruffled 
state of mind the manager has on opportunity to show his tact and 
diplomacy. As we are accused of being but the employees of 
heartless and soulless corporations, we are not supposed to have 
feelings, and we should hear their complaints with a concealed 
indifference remembering that our occupation would soon dwindle 
into a narrow groove if it were not for the kicker and his kicks. 


Mr. Lowrk. Iam very sorry that every employee of a gas com- 
pany who comes in contact with the public could not have heard 
smooth, suave, sanctimonious Dan tell us about it. If you could 
only imitate his way of ‘‘smoothing you down,’’ you would be all 
right. That is exactly the idea. I agree with him that if the 
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manager succeeds in getting that spirit into those who come into 
contact with the consumers you will remove go per cent. of the 
complaints. 


MR. WIESTER. I am not much of a talker, and do not often 
speak anywhere, unless it is in the way of conversation. I am 
very much pleased with the paper just read. If you had that kind 
of employee with all the gas companies it would be a decided 
advantage to them, If I had a printed copy of that paper I would 
hang it up on the different floors of my building. 1 think it would 
have a great effect. I tell you the idea that he expressed there 
first to search ourselves for vices and our neighbor for virtues—is 
a good one. I like to see a man go according to Benjamin Frank- 
lin’s rule: ‘‘Take things always by the smooth handle.’’ You 
may take a man in a bad humorand he will feel it from the gas 
company as quickly as from anybody. There is a kind of feeling 
against gas, telephone and railroad companies; and a good many 
are sore to start with. First talk with him until he gets quiet, 
and then show a disposition that he will be served, even if it does 
cost the gas company something. If he is mistaken, after you get 
him quiet, you can show him that it is a mistake. It is a good 
way to work. I wish I could run that rule more thoroughly in 
my own establishment. It would give me a great deal of satisfac- 
tion. We are all liable to tread on someone’s toes without know- 
ing it; but when we convince him it is not our intention, it is like 
the case of the schoolboy who received a lick over the head from 
his neighbor and began to cry. The other boy came running up 
and said: ‘‘I didn’t intend to do that.’’ ‘‘Well,’’ said the boy 
who was struck, ‘‘If you didn’t intend it, then its all right.’’ It 
is very much the same “with men as with boys. 





Mr. Brirron. I don’t want to go on record every time as being 
the man who was talking; but I cannot help endorsing everything 
that Mr. Decker hag said. You will, to use a homely expression, 
‘‘always get more flies with molasses than with vinegar.’’ It pre- 
supposes that at all times every man can be a gentleman when 
dealing with another man who is not a gentleman, or who does 
not act like one. I can always give excuses for men having the 
trying employment of dealing with the public through any quasi- 
public corporation. You must imagine that at all times their 
livers and kidneys are in absolutely perfect condition. A man to 
deal with the public should be a man of extreme sobriety in life. 
He should live so that his system should never become disorganized. 
He should be the same every morning seven days in the week. 
His temperature should be normal, his pulse regular. That is an 
ideal; and the ideal man is not very apt to be the manager of a 
small or of a large corporation at a small or a large salary. But to 
my mind that little paper of Mr. Decker’s deserves to take rank 
with the message to Garcia, which has attracted more attention in 
the United States and in Europe than any paper written in this 
century. It was the case of a man who was sent to do a thing, 
and who did simply what he was told. The man who is in charge 
of the interests of ‘a corporation should remember this, that he is, 
while in his office, the servant of the public. He should at all 
times have a polite answer to turn away the wrath of which 
Mr. Decker speaks. He can make more money for himself and 
more money for his corporation. That Argus eyed man, the 
general manager or president, knows what is going on about him; 
he would be false to his trust if did not. And the man who in the 
conduct of his office makes friends for the corporation is at the 
same time making a strong friend for himself in the Argus-eyed 
one who is watching all his doings. It pays, also, from the stand- 
point of the regard in which you are held by your fellow men of 
your community. To be looked up to as a man who has made 
friends is worth more to a man than any emolument he may receive 
at the hands of his corporation. And no better sermon was de- 
livered from any pulpit than the little sermon friend Decker has 
preached today. And I hope every man here today who is serving 
the public will take his sermon to heart and go back to his little 
bailiwick determined to be good to his customers 

On motion of Mr. Martin the thanks of the Assaciation were 
tendered to Mr. Decker for his valuable paper. 

The Wrinkles were then presented by Mr. Colquhoun. 
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WRINKLE DEPARTMENT. 
GEO, S. COLQUHOUN, EDITOR. 
Mr. President and Members of the Pacific Coast Gas Association: 
I take pleasure in thanking the members for the contributions 
to this department. While there has not been as many Wrinkles 


sent in as there should be, those that have been are, I think, of 
sufficient interest to warrant your attention. 


WRINKLE NO. 1. 
AIR POT FOR CONTINUOUS REVIVIFICATION OF PURIFIER OXIDE. 
BY B. H. PETLEY, SEATTLE, WASH. 

The accompanying sketch shows an air pot for continuous 
revivification of purifier oxide, as used in Minneapolis, and has 
been working successfully during eight months in Seattle, purify- 
ing upwards of 150,000,000 cubic feet of coal and water gas with- 
out a change of boxes, though previous to its use it was necessary 
to make a change about every two weeks. The pot may be made 
from a ten-inch or twelve-inch flanged nipple, about sixteen inches 
long, to each end of which a plate is bolted, making a gas-tight 
joint. The upper plate is tapped for a two-inch connection with 





WRINKLE NO. |. AIR POT FOR CONTINUOUS REVIVIFICATION OF PURIFIER OXIDE 


the foul main, and for four one-inch dip pipes about twelve inches 
long, that are used to convey the air to the interior of the pot. 
The bottom plate is tapped for a one-quarter-inch water overflow 
and a three-quarter-inch drain pipe for removing tar accumula- 
tions. A uniform seal on the dip pipes is maintained by means of 
a vertical check valve, used as an overflow, which is opened by 
means of the raising of a cork float, made of a piece of stiff wire 
soldered to the valve, to which a cross wire carrying corks is 
attached. The quantity of air introduced is controlled by the 
speed of the exhauster, after setting the two-inch angle valve on 
the connection with the foul main to the opening required for the 
revivification of the material. 


WRINKLE NO. 2. 
GRATE BARS. BY E. C. JONES. 

The only by-product of crude oil water gas manufacture is lamp 
black, mixed with heavy oil, tar and pitch. This material is an 
excellent boiler fuel, but requires care and skill in handling in its 
use. One of the difficulties and sources of expense in using lamp 
black as a fuel is to get a good grate bar that will be durable. 
Ordinary cast iron grates and the various herring bone and other 
patterns will not last and require frequent renewal. The cast iron 
bars become heated until they sag and burn out. The remedy for 
all this was found by using round wrought iron bars as grate bars. 
These bars are held in place and properly spaced with corrugated 
cast iron grate bearers, one placed near each end of the bars, while 
the center of the bars is supported by a flat cast iron bearer. 
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WRINKLE NO. 3. METER SHELF 


The corrugation in the bearers enable the fireman to rake up his 
fire and disturb the bars in any way he pleases, while it is impos- 
sible for them to drop through into the ash pit, and they are very 





WRINKLE NO. 4. DEVICE FOR USE WITH WELSBACH STREET LIGHTS 
SHOWING LIGHTS IN POSITION 
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WRINKLE NO. 4. DEVICE FOR USE WITH WELSBACH STREET LIGHTS 
SHOWING LIGHTS LOWERED TO THE GROUND 


easily returned to their notches in the bearing bars. The wrought 
iron bars last a long time, and in the event of sagging by over- 
heating they may be taken out and straightened on an anvil and 
put back again, The use of the round bars is a saving in expense 
and a great convenience in firing the boiler. 


WRINKLE NO. 3. 


METER SHELF. BY R. P, VALENTINE. 

This shelf is made of pieces of gas stove crates painted black. 
The sticks are cut to the desired length, and shaped by means of a 
mitre-box and sawed so they can be placed together in the form of 
the Greek letter delta, with the base of the letter projecting two 
inches on each side. The shelf when placed under a meter presents 
a neat appearance, and will not collect moisture when out of doors. 
The cost of the shelf will not be increased by using the nails from 
the stove crate. 


WRINKLE NO. 4. 


MEANS OF ERECTING AND 
LIGHTING, 


OPERATING GAS ARCS FOR STREET 
BY GEORGE KEATON. 


This is accomplished by using two universal joints, one at the 
lamp and one at the pole. The lamp is lowered by means of a 
wire cable similar to electric street lamps. The lamp is lighted 
and turned off by means of two cords fastened to the pole above 
the reach of traffic. 


Wrinkle No. 4—While on a recent visit to Gilroy I saw that 
Wrinkle. One point I requested Mr. Keaton to bring out was how 
much it cost to maintain the mantles in this swinging arc in com- 
parison with the outside Welsbachs that are burned in his station- 
ary lamps. He said there was some difference—-that the mantles 
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in the suspended arcs did not, of course, last as long as those 
which were more solid. You will find this very neat and efficient, 
giving a fine light equal to a series electric arc. 





WRINKLE NO. 5. 
SYSTEM OF FILING GAS LITERATURE AND REFERENCES. 

Notes and clippings which one often would like to refer to are 
to be pasted on cards to be arranged alphabetically in a cabinet or 
drawer. In addition to these, other cards can be added on which 
are written references to the subjects of interest in books of the 
work’s library as well as trade catalogues (giving also file reference 
in this case) and drawings (in case such 
are kept in drawers, giving number and 
drawer). The details of such a system of 
filing references will be worked out by 
each in his own way, but the idea is a 
good one and will assist in forming the 
habit of studying one’s business. 





WRINKLE NO. 6. 


HOW TO CONNECT AN OIL, METER. 
BY C. L. ARQUES. 


Having been closely identified with the 
trials and tribulations of crude oil con- 
sumers, I offer the following for what it 
may be worth: 

Intelligent operation of steam or gas 
plant requires accurate record of oil con- 
sumption. With the advent of the ex- 
tended use of crude oil, meters were in 
numerous cases installed which were 
afterward discarded. In nearly every 
case, however, they were discarded on 
account of inaccuracy, due to their being 
improperly connected. The writer 
remembers with a great deal of humor the 
case of a steam plant which he was sup- 
plying with their fuel oil supply. A tank 
gauge was prepared, but the proprietor 
said: ‘‘Oh, no; I will settle this matter; 
I am going to put in a meter.’’ The 
writer, having been a gas man, said he 
was satisfied with a meter, and that he 
knew that meters, as a rule, were villified 
without reason. When the end of the 
month came, I went around to read the 
meter and see how it compared with my 
record of tank wagon deliveries. The 
proprietor met me and told me that the 
meter was out of order. It was out of 
order, because if the bill had been paid 
according to its reading, it would have 
been much higher than the quantity 
actually consumed. The reason was very 
apparent. The meter had been con- 
nected in the oil pipe line between the 
heater and the burner. As a _ con- 
sequence, the co-efficient of expension of 
crude oil being considerable, the meter 
registered the increase in volume due to 
heat. It was also found that a consider- 
able quantity of gas was passing with the 
oil, and the meter not being connected so 
that the gas could be taken from the oil 
before it entered the meter, this gas was 
also measured. In connecting oil meters, 
it has been found that in order to obtain 
the best results— 

That the meter should be carefully 
> govt anne TE tena selected for the rate of flow which will 

SURE GAUGE be required of it. 


WRINKLE NO. 7. A SIMPLE 
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That the meter should be connected in the oil pipe line so that 
the oil which enters it is not of a high temperature. This result 
can be secured by placing the meter between pump and heater. 

Care must be taken that no gas enters the meter with the oil, 
otherwise the registration will include both the oil and the gas. 
A vent pipe, provided with gauge and air cock at the top, can be 
inserted in the line of oil pipe before it entersthe meter. This air 
cock can be opened from time to time and the gas allowed to 
escape. Oil meters, as a rule, are provided with pet cocks, or 
tapped so that they may be inserted for the purpose of allowing 
the escape of the gases. 


Wrinkle No. 6—The purpose of this Wrinkle is to do away auto- 
matically with the accumulation of gas. The gas collecting in the 
cylinders of the meters necessarily lessens their cubical contents. 
If the space is partly filled with gas, you get an over-reading. An 
oil meter never reads less oil than it passes. It reads more, 
because the strokes of the meter account for the entire cubical 
contents, and if the meter is filled with gas you never get it. The 
accumulation of the gases should be taken away automatically. 





WRINKLE NO. 7. 
PRESSURE GAUGE. BY A. J. VANDERWHITE. 

Recent developments in gas manufacture have made it necessary 
to maintain high pressure about the works. In order to easily and 
correctly measure this pressure, elaborate and expensive pressure 
gauges have been employed, and the object of this Wrinkle is to 
provide a pressure gauge which will be at once efficient, neat and 
inexpensive. A gauge of glass and rubber with no metal parts 
can be made by having a glass worker draw a T on the bottom of 
each of two long German glass tubes. These T openings are con- 
nected together by a piece of rubber tubing, and the bnttoms of 
the tubes are closed by rubber stoppers. TheSe two tubes. are 
clamped to a piece of board by ordinary pipe straps, and the gas 
inlet is connected by means of a piece of rubber tubing attached 
to the top of one of the rubber tubes. A pressure gauge of this 
kind may be made at a cost of less than $1.00, is easily cleaned 
and is attractive in appearance. 


Wrinkle No. 7—I would like to ask Mr. Vanderwhite how he 
cleans the inside of the tube. Has anyone found a reliable method 
for cleaning the inside of a gauge glass without breaking it? 


Mr. Lowe. Dropa piece of string through, with a little leaden 
shot, if necessary. Saturate a piece of waste in gasoline and pass 
it through two or three times. I have had no trouble under those 
circumstances. 


Mr. Ross. I have used wire, and wrapped it from one end to 
the other, and still broken my glasses. The only way is to take 
a piece of waste with a string on each end. 


Mr. Lowk. Glass manipulators invariably clean by putting a 
little waste in the center of a string. This form of gauge will 
enable you to do it well. 


Mr. Grimwoop. I think Mr. Osborn’s idea was that using a 
piece of string and waste was ineffective. In my opinion the 
remedy for that is simply to clean your glasses oftener. 

Mr. Lowe. If you try to clean a gauge glass with a piece of 
waste, without a solvent, you cannot do it. A little benzine or 
caustic alkali of some sort (anything that will cut the dirt) must 
also be used. 

Mr. Grimwoop. Mr. Vanderwhite has given considerable 
attention to this matter, and has had a good deal of experience 
with it. In the North Beach station of the San Francisco Gas and 
Electric Company there were some thirty-inch gauges with special 
brass fittings made to receive the glass tubes. They were cemented 
into them. There was constant difficulty in getting them clean. 
The outcome has been the development of this gauge. Its sim- 
plicity is what recommends it. It is simply two straight pieces 
of glass tubing with side outlets. These side outlets are connected 
with a rubber connection, and then the tubes are clamped onto a 
board. One end of one tube is drawn down suitably for the rubber 
connection—even a piece of mohair tubing such as used for con- 
necting gas stoves will do. The gauges can be taken down and 
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cleaned easily. It gives you a straight tube right through. The 
ordinary small pressure gauge, of course, is inaccessible. You 
cannot get at it. It is even difficult to get a small stick or wire 
into it. These things are just as simple as it is possible to con- 
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WRINKLE NO. 8. TOOL FOR RE-CHEOKERING GENERATORS AND SUPERHEATERS 


ceive of anything being made. I do not know exactly as to the 
cost. I think Mr. Vanderwhite intended to have some figures WRINKLE NO. 9. SLIDING SHOE FOR PURIFIER COVER 
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here. I imagine it is very much cheaper than any form of gauge 
ever presented to the gas man. 


Mr. Lowk. There is a gauge manufactured similar to Mr. Van- 
derwhite’s with a metal connection at the bottom, but I believe 
that this is very much better, and it is certainly cheap. The great 
trouble with large gauges is their high cost. If you purchase a 
thirty-six-inch gauge you pay $10 or $12 for it. 

Mr. GRImMwoop. That is the very point it was intended to 
bring out—the absolute simplicity and cheapness of the gauge. 
It can be made anywhere. You don’t have to get castings; you 
don’t have any threads or anything of that sort, It is simply two 
straight tubes (made by any glass blower), a simple board, a 
couple of little straps and a piece of rubber tubing. 





WRINKLE NO. 8. 


A TOOL FOR PLACING CHECKER BRICK IN HOT GENERATORS OR 
SUPERHEATERS. 


The accompanying drawing is self-explanatory. Members who 
have had to re-checker small generators will appreciate its value. 


Wrinkle No. 8—The object of this Wrinkle is to take a checker 
brick and put it on the inside of a hot shell. 

MR. Lowe. Is it for sale? For many years I placed checker 
bricks in the top of a hot generator by using a sort of tongs, 
similar to the ice tongs you use on your dining room table. A 
sharp jerk would release a clamp and leave the brick where you 
wanted it; but this Wrinkle is much better, because you can also 
place the brick in through the doors horizontally. I wish it were 
onsale. Is it a patented device? 


MR. THOMPSON. No, it is not patented. 





WRINKLE NO. 9. 
A DEVICE FOR SLIDING PURIFYING COVER INTO ITS SEAL, 
BY F, FOVEAUX. 

I found this a very useful appliance. It is cheaply made and 
saves a great deal of annoyance and expense. In my case I found 
it almost impossible to lower the cover at our works without havy- 
ing from eight to ten men assisting to enter the cover. This little 
device replaced all the men but one, and he is doing it now all 
alone. Our boxes are twenty feet square, three sliding shoes to 
each side, twelve in all, which makes the cover slide easily into 
its place. 





WRINKLE NO. Io. 
TRAVELING HOIST. BY F. FOVEAUX. 

It is nothing new using hydraulic lifts in purifying houses. Our 
carriage was equipped with screws. It was a very hard pull for 
eight men to raise the cover. I found it necessary to relieve the 
men of their hard labor, as well as to reduce the expense in the 
purifying house. I happened to have some of the details to change 
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the carriage to a hydraulic lift. I placed a couple of six-inch 
I-beams across the girders, a cylinder which I had on hand, some 
sheaves, wire rope and a hand pump. All this has been of small 
expense, and now a child is able to raise or lower the cover. 





WRINKLE NO. 11. 
SAFETY HOOK FOR SUSPENDING PURIFIER COVER. 
BY F. FOVEAUX. 

In any case a hook of this description is a very useful and 
reliable appliance, as it fnsures its safety in moving the carriage 
with its covers over the boxes. Four hooks are suspended from 
the top of the carriage as shown in the drawing. 


This ended the discussion of the Wrinkles. 


EXPERIENCE DEPARTMENT. 
R. P. VALENTINE, EDITOR. 
Mr. President and Fellow Members : 


The Experience Department has this year more than maintained 
its standing. In fact we may state, without the slightest com- 
punction, that the record has been broken. Since the establish- 
ment of this department, the number of contributions handed in 
by the members of the Association has decreased yearly, but you 
will all agree with us that, in the present report, the climax of 
paucity has been reached. It is our duty to inform you that fully 
3 per cent. of the members of the association have supplied ex- 
perience for this report. 

Many of you will perhaps look upon this fact with some appre- 
hension. The thought will strike you that interest is lagging and 
that the welfare of the Association and the success of our conven- 
tions do not claim the attention they should. The editor is forced 
to admit that for a moment he, too, was led into this belief. The 
fewness of the contributions and the apparent unwillingness of the 
members to supply material are serious and deplorable facts, and 
at first thought may be considered as ominous signs of growing 
loss of interest, but this is assuredly not the case. 

The cause of the meagerness of this report can be traced directly 
to the fact that the gas men of the coast are, almost to a man, so 
pushed with business that they have not the time to devote to 
what they consider minor matters. Perhaps a few of those who 
felt disinclined to furnish experiences imagined that their contri- 
butions might prove old or ‘‘ stale’’ to more experienced gas men, 
and thus meet with more or less derision, but we hope that this is 
merely surmise. 

We have received a large number of letters from various mem- 
bers of the association, all of which show that the gas men of to- 
day are leading strenuous lives and are undoubtedly having ex- 
periences galore, but the rush of business sweeps everything be- 
fore it. One correspondent states that his greatest experience has 
been in endeavoring to find some way of getting his orders com- 
pleted. 
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We have first a very interesting and instructive contribution 
from Mr. L. B. Miller, advertising manager of the Denver Gas 
and Electric Company. This article pertains to the vital question 
of advertising, and upholds the necessity of persistent and strik- 
ing advertisements. It is as follows: ‘‘ Your favor of the 13th re- 
ceived, and in reply beg to say that I am at a loss to know in just 
what manner I could be of any service to you. Should I give you 
the amusing experiences an advertising man must go through in 
his different lines of work, or should I give only the side which 
shows up when your pet advertising schéme falls down and you 
are requested by the manager to be more careful, etc.? 

‘‘The worst I have had to contend with was a problem of this 
sort: We don’t have to advertise to sell gas at 25 cents per thou- 
sand for ranges and heating. If you can tell us how to keep 
people from using natural gas for lighting at 25 cents per thousand 
and pay $1 for artificial gas we would like to do business with 
you.’’ This problem is still unsolved. ‘‘I am inclosing to you 
two series of advertising matter which have proven very 
effective, and I have found by experience that no matter where 
you place your advertisements they must be out of the ordinary, 
so as to attract attention, hold attention and cause comment. 
This brings results. No matter what the line of business, it must 
be advertised. For, as Gladstone said, ‘Nothing but the mint can 
make money without advertising,’ and in gas advertising there is 
a larger field than any other line, for you have both the women 
and the men to work on. Both benefit by the use of it. During 
the past school term we have found that we could secure the aid 
of the high school pupils in advertising the gas range by offering 
cash prizes forthe best essays, This can be worked for an indefinite 
time, for, on the awarding of the prizes, an evening’s entertain- 
ment can be given for the reading of prize essays. Then, having 
the entire town covered with copies of the prize essay, you will see 
from this that you have both the parents, as well as the younger 
people, interested in gas ranges. It is the education that counts. 

“‘The solicitor of a gas company that is doing advertising finds 
that when he approaches a party in regard to installing a range, 
she is not altogether ignorant about the uses of the same, and that 
he is not compelled to put in several hours in convincing them 
that it is less expensive, cleaner and more helpful than the old- 
fashioned coal range. For where is the woman that does not read 
the advertisements? Advertising, while it does not at all times 
complete the sale, makes the sale possible; and, again, if you are 
going to advertise, don’t do it because it is cheap, for you will in- 
variably find ‘ cotton’ goods instead of the ‘all wool and a yard 
wide’ kind. If you are going to send out advertising matter 
dress it up in its best clothes. You wouldn’t send a solicitor out 
in his overalls after business, would you ? 

‘‘ Trusting that this will be satisfactory to you, and wishing you 
all the pleasure and enjoyment possible at your convention, I am, 
‘* Very truly yours, 

“‘(Signed) L. B. MILLER.’’ 


The advertisement inserted in the Denver newspapers regarding 
the essays to be written by high school pupils was as follows: 


AN OFFER OF PRIZES TO HIGH SCHOOL PUPILS 


We hereby make an offer to ail High school pupii@ in the City of 
Denver of the ean prizes for the . essays on the subject, 
orm LAP esa F COOKING WITH GAS OVER OTHER METHODS 

-For the best original essay on the above subject we will pay the author a 
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For the fifth best essay @ prize of % in cash. 


mM) If } th essays submitted, four prizes will warded, 
beginning with ee Saaee nes oe ‘ =e 

(2) No essay must contain more than 1,000 or less than 800 words. 

5) He one eet Se een te ee : every essay 
m" , 
containing " a — plume and accompanied by a sealed envelope 


will some -— 
the authors 7 noms plame. 
They will then the envelopes the essays, ascertain 
therefrom the names of the authors the essays and the prizes 
tl immediat paid over hi 
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Another of Mr. Miller’s schemes is readily understood by glan- 
cing over another advertisement which he had inserted in the 
Denver papers. It is this: 


Prizes to 


Amateur Photographers 


You have probably ‘noticed the illuminated transparency photographs 
which are now on display in various store windows and elsewhere throughout 
the city of Denver and which we are employing to advertise gas cooking. 


Being desirous of securing the best and greatest possible variety of 
original photographs for this —— we offer the following PRIZES for the 
most nal, attractive and desirable photographs of this character that may 
be submitted to us prior to June 10th, 1903: 


$25 for the first best, 
#15 for the second best, and 
$10 for the third best; 


and we will also pay #1 each for all other photographs submitted to us that 
are of sufficient merit to warrant our acceptance for the purpose above men- 
tioned. 


The photographs may be on either plates or films, the’ former preferred, 
and those selected are’ to remain our property. 


The Denver Gas * Electric Co. 


We have here a little experience that will probably be of inter- 
est to the chemists of the Association. The writer says: 

‘‘I send you by mail a box of crystals that may interest the 
members of the Association. These crystals formed during the 
winter of 1901 and 1902 on the inside of the covers of the purify- 
ing boxes shortly after the covers were removed for changing. 

‘* When the cover was removed, drops of what appeared to be 
water covered the inside of the cover and within an hour or two 
the drops crystallized and fell to the floor. The boxes are sixteen 
by sixteen inches and about half a bushel of crystals were formed 
on each cover. We soon concluded that the crystals were car- 
bonate of ammonia, but why they formed in the boxes was not 
determined until we discovered a stoppage in the water supply of 
the scrubbers, proving that the gas was not sufficiently scrubbed. 
The crystals have never formed since we regulated the water 
supply.’’ 

One of our correspondents brings up the subject of prepayment 
meters and makes the following favorable report in regard to their 
use: 

‘‘The more I use prepayment meters the more favorably im- 
pressed Iam with them. I find that they not only secure custom- 
ers, but invariably retain them. I have had a number of my 
customers who were much dissatisfied with their bills from an 
ordinary meter, and I would surely have lost them if I had not 
prevailed upon them to try a prepayment meter, and in some in- 
stances find that they use more gas than they did with an ordinary 
meter and I never hear a complaint from them. 

‘* This is not an advertisement for a meter company, but from 
actual results.’’ 

In conclusion we would read a letter from Mr. E. C. Brown, 
editor of the Progressive Age, showing the interest and cordiality 
that that gentleman feels for our Association. The receipt of this 
letter is in itself a very pleasant experience. Mr. Brown says: 

‘‘In response to your recent favor would say that our experi- 
ence in getting out a gas journal has been quite satisfactory, but 
of little interest to gas men. I think you or your president might 
call attention to the excellent work done by the Ohio Association 
this year, and in a fraternal spirit frame a few words in appreci- 
ation. Weare all anxious to know what the experience of Cali- 
fornia has been with oil fuel and the use of those heavy fuel oils 
in gas making. You might write to L. B. Miller, who gets up the 
advertising for the Denver company, for his experience in that 
direction. Some San Francisco and Seattle people will be able to 
relate experiences in gas wars. Southern California, no doubt, 
has peculiar conditions-—cool nights and hot days, mild winters, 
etc., which demand certain provisions in electricity, transmission 
line losses and accidents, and transformer practices and bases for 
prices are of interest. 
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‘** These are suggestions that occur to us this minute, and if they 
are of use, you are welcome. Would suggest that you take in gas 
companies beyond the limits of the Pacific Slope in securing in- 
formation. 

‘* Trusting the foregoing may be of interest to you, we are, 

‘Very truly yours, 
“(Signed,] E. C. BRown. 


On motion of Mr. Britton a vote of thanks was extended to 
Messrs. Colquhoun and Valentine for the presentation of the 


_ Wrinkles and Experiences. 


THE PRESIDENT. I also wish at this time to compliment these 
gentlemen, and to appoint them to succeed themselves. 


Mr. Lowe. Mr. Britton has consistently, for a number of years 
past, urged doing something towards procuring a permanent head- 
quarters. This matter has been carefully considered by a few 
members. It means the expenditure of a great deal of money 
which the Association cannot hope to provide as an association; 
but ways and means have been discussed for acquiring this most 
desirable end. It is useless to talk it over during the Association 
session, but I move the appointment of a committe to consider the 
matter and report at the next annual meeting. 

[ Carried. ] 


THE PRESIDENT. I will appoint John A. Britton, L. P. Lowe, 
J. B. Grimwood, E. C. Jones and C. Holberton. It is Mr. Brit- 
ton’s pet scheme. No man will do one millionth part as much 
work as Mr. Britton. 

The report of the committee on president’s address was then 
read by the secretary, and, on motion of Mr. Burrows, unani- 
mously adopted. 


REPORT OF COMMITTEE ON PRESIDENT’S ADDRESS. 


Mr. President and,Gentlemen : 

Your committee, appointed to consider the address of our presi- 
dent, begs leave to report that we have carefully considered the 
address, and generally recommend its acceptance and publication. 
We consider it a very able, thoughtful, carefully prepared and 
comprehensive address, and one well worth the earnest study and 
digest of not alone every member of this Association, but by the 
gas fraternity at large. 

While concurring in the main with the thoughts and sugges- 
tions of our worthy president and brother, we, however, feel that 
his views looking toward the broadening of the scope of the Asso- 
ciation’s work by opening it to the electrical fraternity, as well as 
to the gas, are such as we cannot recommend. 

The electrical industry, its magnificent record and its great bene- 
fit to mankind, needs no praise nor comment at the hands of your 
committeee, but it is felt that the interests of both industries, so 
far as Association work is concerned, can best be served by con- 
sidering them singly, and certain it is that the history of the meet- 
ings of the Pacific Coast Gas Association shows an insufficiency of 
time, during our present short sessions, for more than a presenta- 
tion of the papers offered on subjects tangent to the gas industry 
and the discussions theeeon. 

Respectfully submitted, 
L. P. Lowe, 
FRANK A. CRESSY, 
J. W. THOMAS. 


The report of the committee on obituaries was then presented, 
and, on motion of Mr. Britton, adopted by a silent rising vote. 


REPORT OF OBITUARY COMMITTEE. 


It is your commmittee’s sad duty to report the departure from 
our midst of one of our youngest and most esteemed members, 
C. E. Burrows, Jr., of Walla Walla, Wash, 

Mr. Burrows, Jr. was removed in his youth, at a time when he 
was about to assume the duties and responsibilities so long and 
successfully conducted by his honored father. While Mr. Bur- 
rows was only elected a member of the Pacific Coast Gas Associa- 
tion at its ninth annual meeting, it was his intention to become a 
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very active member and, we had anticipated much from him be- 
cause of the excellent training he had received from his very able 
father. 

Mr. Burrows, Jr., was born in Salem, Or., and attended the public 
schools of Salem and Portland, Or., and Walla Walla, Wash. Be- 
sides his father, he leaves to mourn his loss a widow and one son, 
to all of whom the sympathies of the Pacific Coast Gas Associa- 
tion extend. 

(Signed) R. P. VALENTINE, 
Joun S. KANEEN, 
J. B. GRImwoop. 
The report of the nominating committee was then read: 


REPORT OF COMMITTEE ON NOMINATION OF OFFICERS. 


SAN FRANCISCO, CAL., July 23, 1903. 
To the President and Members of the 
Pacific Coast Gas Association: 
GENTLEMEN—Your committee on nomination of officers begs 
leave to present the following me-nbers for the respective offices 
named; 
President, William A. Aldrich, Spokane, Wash. 
Vice-President, L. P. Lowe, San Francisco, Cal. 
Secretary and Treasurer, J. B. Grimwood, San Francisco, Cal. 
Directors—John Martin, San Francisco, Cal.; H. C. Keyes, Sac- 
ramento, Cal.; C. H. Pennoyer, San Jose, Cal.; George S. Col- 
quhoun, Fresno, Cal. 
Respectfully submitted, 
JouHN A. BRITTON, 
C. E. BuRRows, 
HENRY E. ADAMS. 


Mr. LOWE. No member of this Association can be unmindful 
of the great honor which is conferred upon him when he is asked 
to accept any office in the Association, but I do not wish to accept 
the vice-presidency at this time for several reasons. You are well 
aware that those who are prominently identified with the proceed- 
ings of the Association are more or less consulted in the selection 
of the officers, and at the beginning of the session I was spoken 
to on the subject, together with several others, and we decided that 
there was only one man in the Association at this time who was 
available for the position of vice-president (which in time means 
the presidency), and that man was Mr. Martin. Mr. Martin was 
spoken to on the subject, and while he naturally demurred, I felt 
that his objections had been overcome. His principal objection 
was that, because of his being so closely identified with many gas 
companies in the State owned by the California Gas and Electric 
Corporation, the Association might be thought by some to be 
dominated by the corporation. That objection certainly cannot 
stand for an instant. This Association can never be, nor can any 
other Associatien be, a corporation affair. When we meet here we 
meet as individuals, and not as employees of any concern, and I 
believe you all feel that way. No man in California today has 
done more to advance the interests of the gas industry than 
Mr. Martin. He has not alone bettered the methods of manufac- 
turing, distributing, selling and working up the gas business, but 
he has also helped many of you in the way of increased salaries. 
Mr. Martin is a very busy man, and he has not given as much time 
to the Association as we would all have liked himto. We all know 
that he is a brainy man, and that there is no subject discussed in 
our sessions but that he can enter into it with the best of us. I 
want the members of this Association to make history again. 
I want you to go over the heads of your nominating committee. I 
want you not to accept the report, by passing me by, at least this 
year, and substituting Mr. Martin in my stead. There is also 
another reason. It has been my desire and wish for some time 
past to present to the Association photographs of each of the past 
presidents, aad also with those of its honorary members, but I have 
felt some hesitancy in so doing because my father is one of the 
honorary members. I had intended to do it; but I certainly will 
not if I have to put my own portrait in the list. I know you 
would all like to have these. They will be uniformly framed and 
will in time be very valuable portraits to the Association. Next 
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year I will promise you that if you will let me off now from the 
vice-presidency and put Mr. Martin in my place, and if you see 
fit in the future to confer this honor on me, I will accept it with 
pleasure. 


Mr. MARTIN. Were I dead and could sit and listen to an obitu- 
ary notice, I would be pleased to be here now. [Laughter.] I 
am satisfied that the committee acted wisely in the selection of 
the gentlemen who are to represent the Association during the 
coming year. They are well aware of the responsibilities and 
duties which I have, and they know that I cannot do justice to 
the occasion. I appreciate the kind words which Mr. Lowe has 
said in my behalf. At the same time I know you are not to be 
bribed with a few photographs. I cannot do justice to the posi- 
tion, and I do not care to occupy it. 


Mr. Britron. I want to say that Mr. Martin was the unanim- 
ous choice of the committee when it first convened. No other 
man was considered in any way. Mr. Martin was approached by 
members of the committee, and declined, partly for reasons as 
stated by Mr. Lowe, and for the further reason that his many 
duties, involving all the time he has at his command for the com- 
ing year at any rate, do not put him in a position to give the 
Association the time the office would require; and so he begged to 
be excused. The only next man, with due respect to the other 
members of the Association, was Mr. Lowe. We all know what 
he has done for usin the past years. It is not necessary for me to 
enlarge upon that. He is the logical candidate for vice-president. 
I am used to nominating Governors of states and when I nomin- 
ate a man he is surely elected. [Laughter.] I do not want to 
have the precedent of the nomination of Governors of the state 
broken by any such actions as Mr. Lowe’s. 


On motion of Mr. Ross the Committee’s report was adopted. 


Mr. ALDRICH. To say that I appreciate the high honor con- 
ferred upon me by this association very inadequately expresses 
my sentiments. I realize that the honor is accompanied by a 
great responsibility—a responsibility I accept in the knowledge 
that I will receive the support of the officers and members, especi- 
ally of your indefatigable secretary Mr. Grimwood. As I will 
have another opportunity of addressing you this evening, and the 
bnsiness to be gone through is considerable, I conclude by tender- 
ing the expression of my sincere thanks. 


Mr. Lowe. I also wish to express my sincere thanks. I pro- 
mise that I will give your president my most earnest efforts and 
do everything in my power to advance the interests of the 
Association. 


MR. BuRROwS. You all know how we have been served by our 
president during the seSsion—how impartially and carefully he 
has ruled over our meeting. I want to move an expression of our 
thanks for the manner in which he has conducted this session. 


[Carried. ] 


Mr. Brirron. I think it is due to one of our absent members 
to say just a word of explanation. Of course you have all noticed 
the absence of E. C. Jones—the first meeting he has failed to 
attend. The reason is simply this, ill health brought about by a 
great amount of extra work during the past year. His condition, 
while not serious, was really serious to some extent, in that he 
felt, and all his friends felt, that he needed recreation. It hap- 
pened that just at this time an opportunity was afforded him for 
the companionship of one of his friends to go away into the 
interior on a month’s journey. He spoke feelingly to me, and 
was on the point of giving up his trip because of the loss he felt it 
would be to himself to be absent from this meeting. But I 
assured him that his health was more to him than the Association 
at this time; and with many regrets he left, desiring me to express 
to you his continued love for the Association and for the indi- 
vidual members of it, and to say to you for the next ten years he 
would work with renewed vigor in your behalf. 

Mr. Lowr. We all know, or we ought to know that the prin- 
cipal burden of the work in the Association falls upon the 
secretary. Mr. Grimwood, as you know, has accomplished that 
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task willingly and cheerfully for a number of years; and it wa‘ 
the night before last that I realized how much work it really 
meant. I have learned that it takes almost two months time each 
year, that is, if the various times were put together they would 
amount to two months hard work in office hours. We cannot 
afford to pay him any sum that is adequate. We are imposing on 
him year after year as we did on Brother Britton. His work seems 
simple, but I assure you it is not, and if to any member of the 
Association is due a hearty vote of thanks, it is certainly to him. 


Mr. BRITTON. I think I ought to be the man to second tha 
motion. I do not know of any more pleasurable years than those 
I spent as secretary of this Association. But now that I have 
passed from it and can realize the relief from the work, I can with 
more feeling than you can imagine second that motion. 


[Unanimously carried. } 


Mr. GRimwoop. Gentlemen, I thank you for your kind expres- 
sions. I can only say that if work is appreciated, as I am sure 
what little I have done has been, it ceases to be work and becomes 
a pleasure. I have taken a good deal of pleasure in performing 
the duties of my office. I thank you. 


THE PRESIDENT. There is another matter we must attend to, 
which, because it does not happen to be in this room, we were 
about to forget, and that is the Novelty Department under the 
management of Mr. Hollidge. He has made it, in this first year, 
one of the features of the Association. I take the liberty of 
appointing Mr. Hollidge to succeed himself as superintendent of 
the Novelty Department, and I sincerely hope the Association will 
remember him by a vote of thanks for his efficient work. 


Mr. HoLLincE. I thank you very much for your expression of 
sympathy; but I sincerely hope you will confer that favor upon 
some other member, as I have much to look after, and think that 
five years of work is sufficient. There are a number of men who 
have not had the pleasure of filling the office. 


On motion of Mr. Lowe a vote of thanks was tendered to Mr. 
Hollidge for his excellent work. 


On motion of Mr. Marfin a vote of thanks was extended to the 
Pacific Gas Improvement Company for the use of their rooms and 
for the many courtesies extended to the Association. 


THE PRESIDENT. The time has come for both the pleasant and 
the unpleasant duty of surrendering this gavel to my successor. 
It is only those who have passed through this position who can 
understand how one feels as he is about to be released not only 
from its duties but from its pleasures. I wish to thank those 
members who by their strict attention have been of value to the 
Association. Some are necessarily of more value than others by 
reason of being, perhaps, more interested. I wish to express my 
sincere thanks to you all for your hearty support. I have 
endeavored to be your servant for the past year, and will now 
surrender the gavel to my worthy successor. Good luck to you. 


President Aldrich was then escorted to the chair, and the meet- 
ing adjourned. 


PERSONAL, 

Mr. Robert McF. Doble, consulting engineer, has returned to 
San Francisco, after an absence of several months in Mexico, 
having completed the installation of the hydro-electric power 
plant and transmission of The Guanajuato Power and Electric 
Company. The transmission is from the Duero River to the City 
of Guanajuato, a distance of ror miles, at 60,000 volts. The line 
is constructed of No. 1 B. & S. hard drawn nineteen strand copper 
cable, supported by porcelain insulators, iron pins, steel cross- 
arms and steel towers, there being usually only twelve towers per 
mile. The normal span is 440 feet, altough in some cases spans 
of over 1300 feet are used. 


The Kilbourne & Clarke Co., of San Francisco, have placed a 
complete Stromberg Carlson equipment, consisting of a switch- 
board and sixty-three telephones, in Hotel Greene, Monterey, Cal. 
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PUBLICATIONS. 


NOTES ON ELECTRIC RAILWAY ECONOMICS AND PRELIMINARY 
ENGINEERING, by W. C. Gotshall. New York: McGraw 
Publishing Company, 1903; 251 pages. 


The book is based on a series of lectures delivered at Lehigh 
University. It outlines the work of an electric engineer during 
the inaugurative and construction period of a proposed high speed 
and heavy traction interurban electric railroad. While the author 
modestly states that he intends neither the lectures nor the book 
to be an exhaustive treatment of the subject, but merely to ‘‘point 
the way,’’ there is plenty of valuable matter for both the engineer 
and his clients. 

Well would it be if all engineers recognized that their responsi- 
bility to their clients is precisely the same as that of trust com- 
pany officers investing funds for others. On their advice large 
sums will be risked. To succeed they must follow the policy of 
secrecy and silence; must employ tact and diplomacy, especially 
in dealing with municipal and other public bodies; must be 
absolutely straightforward and honest, avoiding all tendency to 
misrepresentation and exaggeration. When they must talk, let 

_them present the simple facts in as few words as possible. 

The engineer's work would be far easier, and decidedly more 
satisfactory, if the clients could be made to realize the truth of 
the saying. ‘‘A cheaply installed railway is a most expensive 
one.” Fixed charges are absolute and determinable in advance; 
while operating and maintaining costs of an installation, poorly 
engineered and installed, are not only uncertain, but also variable 
and cumulative. 

Any engineer who has struggled with himself, and with his 
clients, will become interested, when, in the first pages, he reads 
the words outlined above, and will read further with anticipation. 

Two chapters are devoted to the preliminary determinations of 
the probable revenue, and the general investigation of the physi- 
cal, commercial and other characteristics of the territory proposed 
to be served, together with a preliminary survey on which to base 
relative and ultimate determinations. 

Four chapters discuss the location of the line as determined by 
the controlling conditions. ‘‘Such as connecting centers of pop- 
ulation, alignment and gradients, termini and stations, and pre- 
requisites for high speeds and safety of the public, etc.”’; the 
preliminary determination of schedules and equipment; of prob- 
able gross earnings; of fixed, operating and maintenance charges 
upon the schedules contemplated. 

Steam railway men who expect to electrify their lines will do 
well to absorb thoroughly the author’s ideas in chapters V and 
XIII, such a prevailing opinion on their part seems to be that they 
can put almost any kind of a motor under a train and reasonably 
expect it to perform any kind of a schedule. 

The final engineering work is covered fully in nine chapters. 
The author’s plea for plain, simple specifications will be hailed 
with delight by all manufacturers who have been afflicted with 
specifications drawn by engineers who insist upon 
doing the work of the factory engineers, in addi- 
tion to their own. This was good medicine to 
administer to both the students and the profes- 
sors who listened to the lectures, since the 
academic mind appears to tend to develop along 
the lines of machine design. Most practicing 
engineers, for example, have run afoul of grad_ 
uate students who considered that they could 
design any piece of apparatus in the system, but 
who could not make a simple joint that would 
stand the inspection of a painstaking foreman; and it is a well 
recognized fact that college professors’ specifications provoke 
profanity in the shops. 

The paragraph on the durability of the third rail (page 107) 
demands a little modification in the light of recent experience. 
The text reads: ‘‘The third rail, being of steel, is practically 
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indestructible At the meeting of the American Institute 
of Mechanical Engineers, held October 15, 1903, J. H. Capp, of 
the General Electric Company, read a paper on ‘‘Conductor 
Rails,’’ in the course of which he stated that the wear and tear on 
the third rail of the Manhattan Railroad had been about one- 
tenth of an inch. This is after approximately one year’s use, 


' and while it seems excessive, an inspection of the rails of the 


Boston Elevated, after about the same period of use, bears out 
Mr. Capp’s statement. 

In the chapter on ‘‘ Motor Equipment and Rolling Stock,”’ one 
sentence ought to be in capitals: ‘‘In the matter of tracks and 
permanent way, much time and money will be saved if the 
engineers of modern interurban systems will study the best steam 
practice” (page 173). If this was extended to cover car body con- 
struction, dispatching and signaling, and was forced thoroughly 
in upon the understanding of the average interurban manager, 
much property and many lives would be saved. 

In view of the vital importance of adequate signaling, the space 
given to signals seems insufficient. The market is flooded with 
various forms of signals, nearly all of which depend for their 
efficiency on the mental operation of a train hand, or else are 
merely counting devices operated by the trolley pole, or some 
other part of the car. Any such system will give false signals 
undersome conditions. No signal system is worthy of a moment’s 
consideration that is not entirely automatic, and does not have 
for its basic principle, that the mere presence of a car in a block, 
or any derangement of the track or of the signal apparatus, or 
any failure of the signal operating power, shall inevitably indicate 
danger. This is the usual working condition in steam railway 
practice, and although the conditions are immensely complicated 
by the return currents in the rails, it can be secured in electric 
railroading, if the price is paid. The systems in use on the Boston 
Elevated and on the North Shore Railroad are samples of what 
can be done. 

Two chapters are given to ‘‘Operation and Management.” Not 
the least valuable pages are in the two appendices. Number II 
being especially valuable to those who wish to read up on recent 
practice. 

The book is remarkably free from errors of all kinds. The title 
of the diagram on page 45 will be changed in subsequent editions, 
since it does not refer to the road named; also a very common 
numerical error has crept into the formula given on page 49, 
where the author states that he adds 25 per cent. for losses, but 
his figures show that he really adds 33 percent. Dividing by 0.75 
is not the same as multiplying by 1.25. 


ELECTRIC BRAKE FOR TROLLEY CARS. 

HE electricians of the street railway at Rochester, N. Y., 
haye built an electric brake which acts instantly and pos- 
sesses great power. The Street Railway Journal says: 

‘‘By reference to the cut it will be seen that the brake proper 
comprises two cylinders. These contain three magnetic coils each 
and a plunger, which is directly connected to the equalizing lever 
under the car. Connecting wires lead from these coils to the con- 





INSTANTANEOUS ACTION ELECTRIC BRAKE 


troller, which is placed alongside the brake staff and geared to it, 
so that the turning of the brake staff applies the power to the 
magnetic brake.’’ 

About five amperes are sufficient for a stop and the cylinders 
exert a pull of seven inches. The controller for operating the 
‘brake has five notches. 
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EDITORIAL. 


At the Semi-Annual Berkshire Meet- 
ing. No. 75, Lenox, Mass., September 


ee 30 to October 1, of the New England 
MENT FROM ae 

Cotton Manufactures Association, a paper 
AUTHORITY. 


was read by Dr. F. A. C. Perrine, 
formerly of Western fame, entitled ‘‘ The 
Influence of Electricity on the Development of Water 
Powers,’’ which is probably one of the most graceful 
tributes to the engineers of the Pacific Slope accorded in 
the last decade. 

After a most concise and graphic iecture on the con- 
ditions existing in the East—the waste of power in the 
New England States and the timidity of capital, promoters 
and engineers generally in using the waste resources of 
nature at hand—the Doctor closes his paper in the follow- 
ing laudatory language of the enterprise of the Western 
Slope: 

I do not intend in any of these instances to question the judg- 
ment of the builders of the mills or the developers of the water 
powers. The last generation certainly presented evidences of 
having at least as good a quality of brains as we have today; but 
I claim that simply because our forefathers worked out their 
problems as they did, makes no reason for our slavishly following 
their footsteps when the work that they and we have done in 
other lines produces new conditions which make it unnecessary in 
the future to meet their disadvantages. The changes the past 
twenty years have made in the design of water wheels and im- 
provement of electrical machinery and steam engines renders 
today available the use of high water heads and long distance 
transmission and auxiliary steam plants, not only without a neces- 
sary decrease of efficiency, but actually with an increase of 
efficiency and an improvement in the quality of the product. 

What is here advocated then is the development by means of 
long flumes in large central power stations of as many rapidly flow- 
ing streams as are available; the development of streams that by 
reason of their distance from satisfactory factory sites have here- 
tofore been considered unavailable; the increase in size of the 
power plants and the uniting under one management as many 
power plants as possible, as well as the operation under the same 
management of steam auxiliaries necessary for the delivery of 
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constant power, the abandonment by the cotton manufacturers, ag 
far as is consistent with presevt conditions of the generation of 
power as a part of their regular business, and the placing of this 
work in the hands of experts who will install the machinery, make 
the power and deliver it to the mill for the operation of their 
dynamos, the location of the mills themselves at points adapted 
entirely to their manufacture, taking into account both the acces- 
sibility to railroads and the comfort and convenience of their 
employees. 

These questions are each separately worthy of your considera- 
tion, and have formed the subject of many papers before your able 
society, so that I feel in order to have you clearly understand the 
case and the advantages of the solution that I propose, that it is 
hardly necessary to do more than to state the results which we 
hope to attain. 

The present day marks an era of consolidation and specializa- 
tion, and all that has been said is in direct line with this tendency 
and is hardly more than calling attention to the fact of the im- 
provements in hydraulics and hydraulic machinery, electrical 
generation, transmission and application and the great change 
now made possible in the methods of power application over any- 
thing that has been seen heretofore in New England. 

The advantage of these principles has been widely appreciated 
in the regions of the Rocky Mountains and beyond, and by their 
application the manufacturers of these regions have succeeded in 
overcoming their very great disadvantage of inaccessibility and 
expensive fuel, even where they have had to run flumes and ditches 
from five to fifty miles in length and have had to transmit power 
to such great distances that the limit I have set of thirty-five miles 
seems to the Western engineers so short that they do not hesitate 
at rendering available powers that are at least 100 miles from a 
possible market. 

The reception by you of the ideas here outlined I firmly believe 
will eliminate many of the present difficulties met in New England 
from the gradual increase in price of coal, and will tend to solve, 
also, some of the questions that are so serious which present them- 
selves with reference to the labor problem and will aid New Eng- 
land in retaining its cotton manufacturing business, which during 
the past generation has been so important in its development and 
prosperity. 

Dr. Perrine was one of the most earnest and appreciated 
of our pioneers in long distance transmission and the 
result of his experience here will be of lasting benefit to 
the East, and while we deplore his loss to California, we 
congratulate the East, or, in fact, any section of country 
which is fortunate enough to claim him as citizen or 


achieve the benefit of his advice. 


With this number closes Volume XIII 
of our publication, and following our 
custom the initial number of the new 
year will be one of large proportions and 
of unusual interest. 

Our last effort, that of January of this 
year, was characterized by the press, manufacturers, and 
engineers generally, as one of the most valuable, interest- 
ing and handsome trade publications ever issued in the 
United States. 

In the forthcoming number we hope to earn even 
greater laurels, and have one special request to make— 
that advertisers and contributors will send in their copy 
at the earliest possible moment, so that we may be able 
to have the January number in the hands of its readers 
on time, without disappointing any of our friends and 
patrons. 


THE JOURNAL'S 
ANNUAL 
EDITION. 
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The contents of this number will embrace a large field, 
and from cover to cover, including the advertising dis- 
play, we hope to produce an edition every page of which 
will command the close attention of our readers. 

PLEASE SEND IN YOUR COPY. 

Further announcement will be found in our advertising 


columns. 
ANNOUNCEMENT. 

WING to numerous delays in the receipt of papers for the 
December meeting of the American Society of Mechanical 
Engineers, the issue of the program of the meeting will 

be delayed. For this reason, a brief outline of the program is 
given herewith. 

The headquarters of the Society will be as usual at the Society 
House, 12 West Thirty-First Street, where the opening session 
will occur on Tuesday evening, December ist. ato p.m, The 
president, James M. Dodge, will deliver the annual address, the 
subject being ‘‘The Value of an Engineering Education to a 
Young Man.”’ 

The second session will occur on Wednesday morning, at the hall 
of the Mendelssohn Glee Club, 113 West Fortieth Street, because 
of the limited seating capacity of the Society’s Auditorium. This 
will be the business session of the convention, and professional 
papers will also be presented. Following this, luncheon will be 
served at the Society House, and the afternoon will be spent 
in making excursions to various power stations and points of 
interest. The evening of this day has been left free for the 
members to make their own engagements. 

The third session will take place in the Carnegie Laboratory of 
Stevens Institute, o7 Thursday morning, at 1o0’clock. Luncheon 
will be served at the Institute, and will be followed by visits to 
various points of interest in and about the grounds. 

The usual reception for guests and friends will be at Sherry’s 
on Thursday evening, at 9 o’clock, and will be followed by danc- 
ing and supper. 

The closing session will be at the Society House on Friday 
morning, December 4th, at 10 o’clock. 

The nominations for officers of this Society for the coming 
year, made by the nominating committee, are as follows: 

For President, Ambrose Swasey, of Cleveland, Ohio. 

For Vice-Presidents, Prof. D. S. Jacobus, of Hoboken, N. J.; 
M. L.. Holman, of St. Louis, Mo.; William J. Keep, of Detroit, 
Mich. 

For Managers, George I. Rockwood, of Worcester, Mass.; John 
W. Lieb, Jr., of New York City; Asa M. Mattice, of Pittsburg, Pa. 

For Treasurer; William H. Wiley, of New York City. 


THE WELSBACH MANTLES. 


N a most interesting and artistic little brochure entitled ‘“‘The 
Welsbach Mantles,” issued by the Welsbach Company, some 
facts regarding the product interesting to engineer and lay- 

man alike may be gleaned. 

After reciting the early difficulties attending the production of 
the mantle by its discoverer, Dr..Carl Auer von Welsbach, it con- 
tinues, ‘‘The ends of the earth have been ransacked for monazite 
and platinum—three thread factories turn out over 2,000,000 000 
yards of thread yearly for mantles— two immense factories (one 
in Gloucester, N. J., the other in Chicago, Ill.) employing experts 
in every branch, manufactured 20,000,000 mantles last year, and 
will double that output in 1904. 

‘And these figures mean something. 

‘For making a reputation is not half so hard as keeping one. 

‘‘Welsbach reputation started by being Best—and better than 
that, is the fact that Welsbach mantles are Best today. 

“There are seventeen separate processes before a Welsbach 
mantle comes to you: 

1. Mining for rare earths. 

2. Chemically treating and mixing the earths. 
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3. Gathering cotton from the fields. 
4. Making the cotton into thread. 
5. Knitting the mantle from thread. 
6. Cleansing the knitted mantles. 
7- Treating the mantles with chemicals. 
8. Stretching mantles on tubes to dry. 
9. Shirring and forming asbestos loop. 
10. Modelling mantle into shape. 
11. Burning mantles to retain the chemicals. 
12. Shaping the mantles with blow pipe flame. 
13. Coating with a solution of gum. 
14. Trimming the mantles evenly. 
15. Inspection of mantles by experts. 
16. Boxing and labeling for shipment. 
r7. Shipping the Welsbachs all over the world. 
“In not one of these seventeen particulars is anything left to 
chance. 
‘Nothing is left to chance where ‘Best’ is considered. 
“And in all the world there’s only one mantle as good as a 
Welsbach mantle. 
“‘And that’s another Welsbach mantle.” 


IMPORTANT DECISION ON TESLA SPLIT-PHASE 


PATENTS. 

UDGE Archibald of the United States Circuit Court, Eastern 
District, Pa., has just handed down a decision in the suit of 
the Westinghouse Electric and Manufacturing Company 

against H. C. Roberts and Sangamo Electric Company which has 
an important bearing upon alternating current meters and fan 
motors. The suit was under the so-called Tesla Split-Phase 
Patents. The defendants’ device against which suit was brought 
was the Sangamo meter. The Court, after a careful review of the 
testimony, decided that the complainants had satisfactorily proved 
that Tesla’s date of invention preceded that of Ferraris’ and 
others, and that the device in question was an infringement. 
Evidence was adduced by the Westinghouse Electric and Manu- 
facturing Company showing conclusively that Tesla’s date of in- 
vention was several months prior to the Ferraris publication. 

The importance of these patents can scarcely be over-estimated, 
as the most successful alternating current meters and motors of 
small size are tributary to them. 


RISDON IRON WORKS’ CATALOGUE NO, 5. 


T is not often that a catalogue or circular issued by a manu- 
facturing concern takes on the dignity of a text book, but 
‘‘Evans Hydraulic Elevators and Hydraulic Mining Machin- 

ery,’’ published by the Risdon Iron Works, San Francisco, sent 
free on application, and issued under the caption of Catalogue 
No. 5, now in its fourth edition, certainly merits that distinction. 

Besides presenting the merits of the particular machinery men- 
tioned, the work is replete with information and tables that cannot 
fail to be of inestimable benefit to mining and hydraulic engineers. 

The work is printed on heavy plate paper, and is abundantly 

illustrated with fine half tones. 





IN FAVOR OF THE WAGNER COMPANY. 


HE United States Circuit Court of Appeals for the Southern 
District of New York handed down a unanimous opinion 
on Thursday, October 22, 1903, in favor of the Wagner 

Electric Manufacturing Company in their single-phase motor 
litigation with the General Electric Company. This affirms the 
opinion of the lower court rendered in favor of the Wagner Elec- 
tric Manufacturing Company some time ago, and disposes 
entirely of the General Electric Company's contention that the 
principle employed in the Wagner motors infringes their patents. 
The victory is a very thorough one in every respect. 


The motor department of the Stanley Electric Manufacturing 
Company, of Pittsfield, Mass., will henceforth be in charge of Mr. 
A. W. Henshaw, formerly of the General Electric Company, 


Schenectady, N. Y. 
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THE “BB” METAL INSULATOR PIN. 

HOSE who are interested in the troubles experienced in 
connection with the use of high potentials on long dis- 
tance power transmission lines, have doubtless followed 

more or less closely the various articles that have appeared in 
THE JoURNAIL OF ELECTRICITY, POWER AND Gas, and other elec- 
trical papers, describing experiences with the well known wooden 
insulator pin, and it is the purpose of this article to call attention 
to some new styles of insulator pins, which have been developed 
for the express purpose of eliminating many of the troubles 
incident to the use of wood. 

In many cases, a good sound wooden pin meets all requirements 
so far as mechanical strength is concerned, and just so long as it 
remains in a normal condition, but there are drawbacks, one of 
which is the effect of the 
weather, sometimes partially 
overcome by boiling the pin in 
paraffine or otherwise treating 
it. This treatment, however, 
adds considerable to the ex- 
pense, and even when practiced 
the pin is still found wanting, 
since in case the insulator itself 
should break down, the leakage 
of the current chars the wood, 
sometimes setting it on fire, in 
which case the pin is com- 
pletely destroyed. Then there 
is often an electro - chemical 
action evident, which destroys 
the wood fibre, in time allow- 
ing the insulator to drop off, 
or under conditions of lateral 
strain, the pin breaks. This 
electro chemical action is some- 
times called ‘‘digestion’’. 

There is little need of going 
further into the details of the 
troubles experienced with 
wooden pins, since all who are 
interested in the development 
of a new pin have experienced 
them on their own transmission 
lines, Suffice it to say that 
there is a demand for a pin 
which shall be practically in- 
destructible, either by fire (on 
account of leakage of current) 
or by “digestion” (on account 
of electro-chemical action), or 
by the elements, and there is 
practically but one method of 
accomplishing this, namely, by 
the use of metal. 5 

For the information of those who are looking forward to a 
cheap metal pin, there has been developed a cast iron pin as 
shown in Cut No. 1, and at 4d in Cut No. 4. This pin is designed 
with a hollow shank and with four small holes through the shank 
near the bottom, so that when it is placed in the hole in the 
cross-arm, a spike can be driven through the cross-arm, holding it 
in place. The diameter of the shank may be made to meet any 
coudition that may arise. There is a very wide flange coming in 
contact with the top of the cross-arm, and from this flange there 
run upward four separate legs, coming together near the top 
forming a ste ection; the top of the pin itself being notched in 
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such a way that a leAd cap can be moulded thereon, of suitable 
diameter and thread, to accomodate whatever type and charactcr 
of insulator the consumer may desire to use. 

Where conditions warrant, and the customer is prepared to pay 
more for his pins, this same casting can be properly malleabelized, 
but it is found that the malleabelization, when the high grade of 
iron used is considered, does not materially strengthen the pin. 
It, however, affords a pin which is not as susceptible to breakage 
under shock, as is the cast iron, and one which, under very 
extreme strains, will bend instead of breaking off, a feature which 
may often be of material advantage. 

The wooden pin and the above described cast iron pin, are both 
open to the objection that they require a large vertical hole in 
the cross arm or the top of the pole, as the case ‘may be, which 
hole materially weakens the 
structure, and it is often found 
necessary to add to the strength 
of the cross-arm or pole by 
inserting one or more bolts 
across the grain and at right 
angles to the hole for the shank 
of the pin, adding consider- 
ably to the expense. These 
same bolts can readily be used 
for the support of an insulator 
pin, properly designed and 
arranged to strap the cross-arm 
or pole top, thus materially 
adding to its strength. To 
meet this condition, two styles 
of steel wire pins, somewhat 
after the manner of a miniature 
Eiffel Tower, are supplied, as 
shown in Cuts Nos. 2 and 3. 

The pin illustrated in Cut 
No. 2 comprises two elements 
shown in Cut No. 4as B and C 
When it is desired to mount an 
insulator pin upon a cross-arm, 
oneelement # and one element 
C are used, crossing one over 
the other at the apex and mould- 
ing a lead top about them as 
shown in Cut No.2. Element 
B may then be fastened to the 
cross-arm by means of lag 
screws or bolts as desired. The 
heavy washers illustrated at D 
having been especially designed 
to give ample contact surface 
with the cross-arm. 

Element C would preferably 
be fastened to the cross-arm by 
a bolt, though in this case lag screws could be used if found 
sufficient. It will be noted that elements 4 and C are provided 
with eyelets in the end, which are embraced and protected from 
spreading by the washer 7), through which washer and eyelet the 
bolt or lag screw passes into the cross-arm. When this style of 
pin is desired for the top of a pole, two elements C, crossed one 
over the other, should be used, and a lead cap moulded thereon, 
the two bolts passing through the pole top at right angles to each 
other. When the two elements C are crossed, one above the 
other, the bolt holes will be brought one above the other, just 
sufficient so that they will clear. This pin is made of wire, as is 
also the one illustrated in Cut No. 3, and it has been demonstrated 
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that they give ample strength; 
that they will not break under 
shock, and that the worst that 
can happen is when, under extreme lateral strain, they may be 
bent out of shape. It is, however, practically impossible, with 
the use of either one of these steel wire pins, to break or pull the 
pin away from its fastening to the cross-arm, and hence so long 
as the insulator itself remains intact, and the tying of the line 
wire to the insulator holds, there is practically no condition under 
which a line could be pulled away from its support. 

Hardly any explanation is needed of the steel wire pin shown 
in Cut No. 3. It consists of two elements identical in every way, 
as shown at /£; two heavy cast iron side plates as shown at /F, 
and the one bolt as shown at G. The cast iron plates /¥ are 
provided with lips on the.inner surface, so that when the bolt is 
drawn up, these lips are forced into the wood giving a rigidity to 
the pin which cannot be improved upon. Like the steel wire pin 
in Cut No. 2, the elements have to be partially assembled, and a 
lead cap moulded around the top of suitable dimensions and 
thread for the insulator which is to be used. To prevent one 
element sliding over the other under side strains, there‘is a small 
hole left in the bend at the apex of the pin through which a rivet 
is passed before the lead cap is moulded thereon. 

It is obvious at once that these pins need not be treated in any 
manner for use in some localities, whereas in other localities 
japanning or coating with any good grade of weather proof paint 
would afford ample protection from the elements. At other 
points, and particularly mear our coast line, it may be found 
necessary to have these pins galvanized. 

The pins illustrated in Cuts No, 2 and No. 3 are, of course, 
applicable to any cross-arm or pole top now in use, and can he 
installed to replace wooden pins aimost as quickly as a new 
wooden pin could be putin place. The fact that a vertical hole 
exists in the cross-arm or pole top does not militate against the 
use of these pins, since when they are installed they add materi- 
ally to the strength of the cross-arm or pole, as the case may be. 

These pins are manufactured in the East in large quantities at 
reasonable prices and shipped to the customer, who in his turn 
wil! assemble them at his shops as required, using a suitable 
mould for the threaded head and then distributing the pins — 
the line just as they now do the wooden pins. 

Owing to the extreme durability of these pins, the poles (in 
new construction) can be placed even more than double the usual 
distances apart, making a few long spans, and thus effect a very 
material saving in cost of line installation; spans of from 200 feet 
to 500 feet are thoroughly practicable. 

The Wagner-Bullock Electric Company of California have the 
agency for the new pins, above described, to whom all inquiries 
should be addressed. 


CANADIAN WESTINGHOUSE CO. (LTD.), ORGANIZED.* 


T a meeting held recently and presided over by George 
Westinghouse, the Canadian Westinghouse Company 
( Ltd.) was organized with a capital of $2,500,000. 

George Westinghouse, the founder and head of the great in- 
dustries which bear his name, arrived in this city in his private 
car, accompanied by H. H. Westinghouse, vice-president of the 
Westinghouse Air Brake Company, of Pittsburg, Pa.; John Cald- 
well, treasurer of the same company; Frank H. Taylor, vice- 
president of the Westinghouse Electric and Mauufacturing Com- 
pany, and George C. Smith, president of the Security Invest- 
ment Company, all of the same city. They were met by Paul J. 
Myler of this city, who has been manager and secretary of the 
Westinghouse Manufacturing Company (Ltd.), which the new 
organization succeeds. 

The new company, to be known as the Canadian Westinghouse 
Company (Ltd.), is a consolidation of all the Westinghouse in- 
terests in Canada, which heretofore have been conducted individ- 
ually. It will take over all the property, patents and other in- 


* From Hamilton (Ont.) papers, October 8, 1903. 
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terests of the succeeded com- 
panies, including the sales 
organization and business of 


Ahern & Soper, of Ottawa. 

The organization committee elected the following board of 
directors: George Westinghouse, of Pittsburg; C. F. Size, of Mon- 
treal; H. H. Westinghonse, George C. Smith, Frank H. Taylor, 
L. A. Osborne, all of Pittsburg; Thomas Ahearn, of Ottawa; 
Hon. J. M. Gibson, of Hamilton; W. Y. Soper, of Ottawa; Paul 


J. Myler, of Hamilton. The executive committee as formed will 
consist of the following gentlemen: H. H. Westinghouse, F. H. 
Taylor, L. A. Osborne, George C. Smith and W. Y. Soper. The 
officers as elected are: George Westinghouse, president; H. H. 
Westinghouse, vice-president; F. H. Taylor, vice-president; Paul 
J. Myler, general manager and treasurer; John F. Kerr, secre- 
tary. While only the ten directors named were elected, the board, 
when complete, will consist of fifteen members, the remaining 
five to be named from among the Canadian gentlemen interested. 

Ground is to be broken for the new works in this city within 
the next two weeks, and the erection of the buildings will follow 
as fast as possible. It is expected that at least a thousand em- 
ployes will be serving the company within a year, as soon as the 
plant is completed. 


When it is considered that the Westinghouse Manufacturing 
Company have had sales inthe Dominion amounting to about 
$2,000,000 annually, the importance of this addition to the Cana- 
dian industry cannot be overestimated. With George Westing- 
house as the inspiring and directing power, all the Westinghouse 
companies have grown to large proportions, and without doubt 
the same will prove true of the Canadian company. It is bound 
to become one of the largest, if not the largest, manufacturing 
establishment in Canada, and in the not distant future should 
rival in size and importance the other companies across the 
border. 

The output of the aggregated manufactories of the Westing- 
house companies alone is over $50,000,000 per year in actual ship- 
ments, and it is confidevtly expected that the establishment of 
this Canadian company will increase this amount considerably, 
as it is to be a Canadian company for Canadians. 

It will be remembered that, in addition to his American under- 
takings, George Westinghouse has successfully established large 
companies in Europe, the largest of which is the British Westing- 
house Electric and Manufacturing Company, capitalized at abou! 
$15,000,000 and employing about 5000 workmen at Manchester. 
This company has constructed most of the important electrical 
instaliations in Great Britain, such as the underground railways 
of London and the electrification of the Mersey railway. In addi- 
tion, there are the Westinghouse companies of France, Germany 
aud Russia, each with large and prosperous manufacturing estab- 
lishments. 

The business in Canada, of late years, has grown to such pro- 
portions that, in line with the policy of George Westinghouse to 
establish works in the countries served, this Canadian company 
was essential to the proper care and conservation of the demands 
and interests of the Dominion. 

George Westinghouse left this city for the States, his trip hav- 
ing been made solely for the purpose of giving his personal atten- 
tion to the establishment of this new company. 


NIMSHEW POWER HOUSE INSTALLATION. 


T the Nimshew power house of the Valley Counties Power 
Company, a sub-company of the California Gas and Elec- 
tric Corporation, tke first two machines have begun 

operation, feeding into the transmission line of the Bay Counties 
Power Company. 

The power house is located in the Butte Creek Canyon, 
twenty-four miles from Chico. The available total head of water 
is 1531 feet, taken down in one pipe line 6200 feet long, and 
tapering in three sections, from thirty to twenty-eight and 
one-half inches in diameter. Within the power house the pipe 
terminates in a Y, each branch of the Y supplying a 3700 
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horsepower water -wheel, the 
largest wheels operated as yet 
by one single jet of water. 

The generators are of the Stanley Electric Company’s make, 
the rotary element mounted on one single shaft with the water- 
wheel; the entire hydro-electric unit runs in two bearings, the 
rotary element of the generator between the bearings, and the 
water-wheel overhung. 

Shaft and disc are nickel steel forgings (the shaft being hollow 
forged and oil tempered), made by the Bethlehem Steel Company, 
and the buckets are steel castings of the patented ellipsoidal 
type. 

The total weight of the revolving part of each unit is over forty 
tons; the speed, 240 revolutions per minute. 

Each water-wheel is provided with a Doble patented needle 
regulating deflecting nozzle and hydraulically operated piston 
gate, a Lombard type D governor with electric speed controller 
taking care of the sudden fluctuations of the load by deflecting 
the nozzle, whereas the regulating needle is operated by hand and 
set according to the average load of the respective hours of the 
day. 

The hydraulic machinery, including shaft, bearings and gates, 
was designed and built by the Abner Doble Company of San 
Francisco, 


HE Pacific Light and Power Company of Los Angeles have 
lately increased their auxiliary steam and electric plant in 
Los Angeles by the addition of a 1500-kilowatt Bullock 
generator, directly connected to a McIutosh and Seymour 
engine, The accompanying cut is taken froma photograph made 
of the installation. The generator has a normal capacity of 1500 





kilowatts at fifty cycles, 2400 volts, 120 revolutions per minute, 
and is of the engine type. It is operating successfully in parallel 
with units of other manufacture in the sub-station, and also in 
parallel with the power transmission systems from the various 
water powers. 

This is the second revolving field type of generator installed by 
the Pacific Light aud Power Company. 


NOTABLE RECENT ORDERS OF THE CROCKER- 
WHEELER COMPANY. 


N the past fortnight a number of orders have been received by 
the Crocker-Wheeler Company, of Ampere, N. J., being 
pretty evenly divided among its larger branch offices. 

They indicate that the improving condition of business is not 
local to any one section. One order, from the Lorain Steel Com- 
pany, Lorain, O., received through the Pittsburg office, called for 
forty-one motors ranging in size from two aud one-half to 3€0 
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horsepower and representing a 
total of 1,423 horsepower. An- 
other large order came from the 
New Jersey Zinc Company, of Hazard, Pa., through the New 
York office, for one 125 and two 600-kilowatt generators, and 
thirty-seven motors aggregating 401 horsepower. The Philadel- 
phia office placed an order from the Warren Foundry and Machine 
Company, of Phillipsburg, N. J., for one 200-kilowatt generator, 
four thirty-five horsepower motors and two sixty horsepower 
motors, and through the Chicago office the G. H. Hammond Com- 
pany ordered for its packing plant at the Union Stock Yards in 
that city, one fifty, one twenty-five and two twenty horsepower 
motors, and an 8o00-kilowatt, 550-volt, size 896, engine-type gen- 
erator. This last is a duplicate of one now building for the 
St. Louis Exposition, the entire intramural plant for which will 
be operated by genertaors supplied by the Crocker-Wheeler Com- 
pany. 
RECENT CONTRACTS AWARDED. 

HE Electric Storage Battery Company of Philadelphia, 
manufacturer of the ‘Chloride Accumulator,” has 
recently closed a contract through the Canadian General 

Electric Company (Ltd.,) its representative in Canada, for an 
installation in the power house of the Toronto Railway Company. 
This battery, to be used on their system, consists of 276 cells, 
having a capacity of 3000 amperes, for regulating. 

A contract has also been closed with the Bangor Public Works, 
Bangor, Me., for arailway battery consisting of 264 cells, having a 
capacity of 3000 amperes, for regulating. 

A contract has also been closed with the Bangor Public Works, 
Bangor, Me., fora railway battery consisting of 264 cells, having a 
regulating capacity of 160 amperes. This battery has containing 
cells of sufficient capacity to allow of a future increase of 50 per 
cent. 

The Carnegie Steel Company have contracted for the instal 
lation of a battery at their Youngstown, Ohio, works for use in 
regulating the violent fluctuations of load, due to the starting and 
stopping of motors, this battery having a capacity of 1600 
amperes at 260 volts. 

The Chicago Edison Company have contracted for a battery for 
their Haddock Place Station having a capacity of 16-800 ampere 
hours at 128 volts. Contracts have also been closed with the 
United States Government for a battery at Fort Totten, consist- 
ing of 62 640 ampere hour cells, and Johnson-Kahn Company 68- 
560 ampere hour cells, these latter installations being for lighting 
and power work. 


STEAM TURBINES FOR FACTORY DRIVING. 
PT NHE Westinghouse steam turbine is rapidly increasing its 
] field of usefulness. The Eaton Cole and Burnham Com- 
pany of Bridgeport, Conn., is preparing plans for a turbine 
plant which will furnish power to their works located at Bridge- 
port, Conn. Large extensions to the present works are now 
un ler way and the entire plant will then be operated by poly- 
phase motors from the new power station. A 400-kilowatt West- 
inghouse turbine unit will be immediately instailed to provide 
additional power during the construction work. It will tempora- 
rily be installed in the present power house and will operate 
under 200 pounds steam pressure and twenty-eight-inch vaccum 
without superheat. The unit will furnish three-phase current at 
440 volts. The installation is in charge of Mr. George Hooper, 
engineer, 11 Broadway Street, New York. 


ARTIFICAL NIAGARA AT ST. LOUIS. 
AN imnrense artificial cascade has been determined upon by 
the authorities of the Louisiana Purchase Exposition as 
the center piece of the semi-circular lay-out of the prin- 
cipal buildings. The cascade itself will be divided into three 
parts, a large middle cascade with a smaller one at each side, the 
water flowing directly into the head of the Grand Basin. In all, 
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about 90,000 gallons of water 
per minute will be supplied at 
a head of 159 feet, forming the 
greatest artificial water effect ever attempted. The water will be 
taken from the Grand Basin itself, and will be raised to the top of 
the cascade by a pumping station located under Festival Hall. 
The pumping machinery will consist of three thirty-six-inch, 
single-stage, turbine, centrifugal pumps purchased from Henry R. 
Worthington, of New York City, each driven by a 2000-horse- 
power Westinghouse alternating current motor. The total horse- 
power utilized will thus be 6000, making this the largest electric 
pumping station in the world. The pumps and other pieces of 
machinery for this plant are now being installed at St. Louis. 


A RECENT INSTALLATION, 


HE installation of the plant of The Kern River Light and 

Power Company which is to transmit power from the 

Kern River to Los Angeles, is rapidly assuming 
tangibility. 

The Bullock Company have already delivered four of the large 
generators, the fifth being en route. The cut shown is an excel- 
lent reproduction of a photograph taken from one of the units at 
the factory. These machines are rated, under the Kern River 
Company’s specifications at 2000 kilowatts, 2200 volts, three- 





phase, 231 revolutions per minute, fifty cycles. 
revolving field type, and are to be directly connected to water 
wheels of the Girard type, built by the Stillwell-Bierce and Smith 


They are of the 


Vaile Company. 
noteworthy. 


The ample proportions of the bearings are 


THE STORAGE BATTERY PROBLEM SOLVED. 


T has been recognized for years that if an efficient storage 
battery could be devised which would operate without 
liquid electrolyte, the problem of the operation of fans and 

other small machines would be solved, and it has remained for 
The National Battery Fan Company, of 14 South Broad Street, 
Philadelphia, Pa., to solve this problem. 

After years of careful investigation and experiment, the electrical 
expert of this company has effectually combined the principles 
of the primary and secondary battery, and so utilized these prin- 
ciples as to retain all the advantages of the primary battery while 
providing for its being recharged at a nominal cost, and produc- 
ing a dry battery capable of being shipped like ordinary merchan- 
dise by express or freight to any part of the country. 

The great advantage of this will be at once apparent, as it per- 
inits the furnishing of electric power for fans and other small 
machines at any point in city or country, thus opening up a field 
which heretofore could not be reached, 
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The National Battery Fan 
Company are desirous of ap- 
pointing sub-agents throughout 
the United States, and they will furnish full particulars upon 
request. Their address is 14 South Broad Street (opp. City Hall), 
Philadelphia, Pa. 


PACIFIC ELECTRIC OF LOS ANGELES, 

N electric interurban railway reaching from Los Angeles 
sixty miles eastward will be one of the early future’s 
achievements. That line will be nearly three times as 

long as any of the present electric lines that radiate from this 
city. Ultimately the new railway will be much longer than sixty 
miles. It is part of the comprehensive system of interurban rail- 
ways in this section that is outlined by Henry E. Huntington and 
his associates. The present objective point of the new electric 
line is Riverside, by way of Covina. Beyond Riverside is the 
field of the San Bernardino Valley Traction Company, which is 
now operating lines between San Bernardino, Redlands, High- 
land and various other towns in that section. 


STANISLAUS LIGHT AND POWER COMPANY. 

The Stanislaus Light and Power Company, Chas, T. Tulloch, 
manager, will ask the Modesto City Trustees for a franchise to 
erect electric light poles in the streets. It is the intention to 
extend the pole line from the electric power house at Knight’s 
Ferry which now supplies Oakdale, and sell electric current in 
Modesto in competition with the existing plant. 


A centrifugal pump of novel design and unpredented capabil- 
ities will be exhibited at the St. Louis Exposition by Henry R. 
Worthington, of New York City. That this pump marks a 
distinct departure from the usual centrifugal practice will be 
appreciated when it is stated that it will be capable of dellvering 
about 500 gallons of water per minute against a head of 250 
pounds per square inch, and with high efficiency. This pump is 
of the type known as the multi-stage, turbine centrifugal and 
differs in a great many respects from the centrifugal pumps with 
which engineers have been familiar. 





Although the St. Louis Exposition is built partly upon a side- 
hill, it will be mecessary to raise some of the drainage and 
sewerage by pumping, in order to effect its disposal. For this 
purpose the authorities have purchased from Henry R. Worthing- 
ton four twelve-inch, vertical, centrifugal sewerage pumps, each 
having a capacity of 3000 gallons per minute and capable of 
operating against a head of sixty feet. These pumps will be 
driven by Westinghouse vertical shaft induction motors. 


The Stanley Electric Manufacturing Company, of Pittsfield, 
Mass., announce the opening of two new sales offices, one at Cin- 
cinnati, with headquarters in the Perin Building, in charge of Mr. 
O. H. P. Fant, and the other in the Century Building, St. Louis, 
Mo., in charge of Mr. F. Johnson. 





B. C. Condit, general superintendent of the American River 
Electric Company, says that the substation in the northeastern 
part of Stockton is about completed and over half of the pole 
system in the city finished. The poles are set within about four 
miles of Stockton. 


PERSONAL, 

Mr. Irving H. Reynolds will shortly retire from the Allis-Chal- 
mers Company, and the duties of chief engineer will be assumed 
by the engineers in charge of the various departments, these 
engineers availing themselves of the advice of Mr. Edwin 
Reynolds, consulting engineer of the company. 


John Martin, president of the North Shore Railroad Company, 
is expected to return from the East in about two weeks. It is 
understood that there is no probability of rate cutting between 
San Francisco and San Rafael, as neither company is disposed to 
lower its rates. 
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U. S. Patents for Weston 


Electrical Measuring 
Instruments SUSTAINED 


In the final hearing in a suit in equity, after submission of full proofs and arguments on both sides, Judge Coxe, 
of the United States Circuit Court, Southern District of New York, holds that 


The Keystone Electrical Instrument Company, of Philadelphia, 


has infringed certain Patents of the Weston Electrical 
Instrument Company 


by its manufacture and sale of certain electrical measuring instruments, and awards a decree for perpetual injunction 
and for an accounting of the profits and damages. 


The purpose of this notice is to call the attention of dealers and users of electrical measuring instruments 
sharply to the fact that these patents of the Weston Electrical Instrument Company have been sustained after long 
and expensive litigation, and that the rights of the Weston Electrical Instrument Company will be enforced against 
all who aid and abet the infringement by dealing in or by using Keystone or other instruments embodying the features 
covered by these broad patents. 


Other suits are now being pressed to a hearing against the Keystone Company and their agents, the Cutter Com- 
pany, and also against other makers. All who deal in or use instruments infringing these basic patents do so at their 
peril. 


Copies of the opinion, which is a broad and sweeping one, may be had upon request to the undersigned. Perti- 
nent excerpts therefrom follow: 


‘*Many of the perplexities which usually beset patent causes are entirely absent here. We are enabled to start 
with several fundamental propositions which cannot be successfully disputed. 


‘*First—Mr. Weston was the first to make a successful commercial voltmeter for measuring alternating currents. 


‘*Second—The device of the patent is small, simple, compact, easily operated and requires no preliminary 
adjustment. It can be operated at any angle by an unskilled workman, and will measure direct as well as alternating 
currents. 


‘*Third—Strictly speaking, there is no prior art. There were no instruments entitled to be considered as 
euticipations,:.* * * * 
‘‘Fourth—The invention is not disclosed in any prior patent or publication. 


‘*Fifth-—-Infringement is clear. The defendants have copied the patented instruments, even in its minute 
Gets FF. eP 


‘*Few patents that have come before the courts are entitled to more liberal treatment. This is a case where, 
upon the undisputed testimony, the inventor has accomplished something which has been of unquestioned benefit to 
the electrical world. 


‘¢ The complainant is entitled to the usual decree for an injunction and 
an accounting.”’ 


Weston Electrical Instrument Company — 


WAVERLY PARK, NEWARK, N. J., U. S. A. 
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1—View of Babcock & Wil- 
cox boilers under course of 
construction at the Inde- 
pendent Electric Light and 
Power Company. 


2—View of Hamilton Cor- 
liss Engine at the Vallejo 
Electric Light and Power 
Company. 
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3—2400 horsepower Cross 
Compound Mcintosh & Sey- 
mour Engine Direct Con- 
nected to 1500 kilowatt Gen- 
erator. 


4—18-inch Stratton Com- 
bined Separator and Receiv- 
er Supported on Floor Stand 


5— 4000 Goubert Feed- 
Water Heater. 


Chas. C. Moore & Co., Engineers 


MAIN OFFICE 
32 First Street, San Francisco, Cal. 
Branches: Los Angeles, 319 Trust Building. New York, 1303 Havemeyer Building. Seattle, 218 Second Ave., So, 
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Installations 


i—Ideal Self-Oiling Direct 
Connected Engine. a : % 4—Chapman Straightwa) 
2—Green’s Patent Fuel Rs = 5 Double Seated Gate Valve. 
Economizer ; #, i 5 5—Deane Triplex Vertical 


3—Hoppes Live or Exhaust 5 a’ po) & Double Acting Power Pump 
Steam Purifier. oa e 


Chas. C. Moore & Co., Engineers 


MAIN OFFICE 
32 First Street, San Francisco, Cal. 
Branches: Los Angeles, 319 Trust Building. New York, 1303 Havemeyer Building. Seattle, 218 Second Ave., So. 
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HEALD’S SCHOOL OF ELECTRICITY 


24 Post Street, San Francisco, Cal. 





appliances and the students are required to do much shop work. The course includes the study of Primary and Storage 

Batteries, Wiring for Light and Power, Dynamos, Direct and Alternating Current, Switchboard Work, Galvanometers, Vo't 

Meters, Ammeters, Watt Meters, Electrical Testing and Measurements, Armature and Field Magnet Winding, X-Ray, Mechan- 
ical Drawing, Construction, etc., etc. Send for Catalogue. 


ow NERNST LAMPS 


CENTRAL ELECTRIC COMPANY 
CHICAGO, ILL. 


Manufacturers, Importers and Jobbers of 


Electrical Supplies Kilbourne & Clark Co. 


P toptiane a thoroughly practical course in Electrical Engineering. The school is equipped with all the modern electrical 





Pacific Coast Agents 


519 Mission Street, San Francisco, Cal. 
OTTO NEISSER P*Xven** , ’ 
338 Byrne Building Los Angeles, Cal. Telephone Red 4838 








In cases of Insulation 


Ruberoid Roofing) “cme: «rs: 


Building Paper or 
Ready Roofing 


Bonestell, Richardson « Co. These articles are made to withstand the injurious effects of 


water, heat, gases, vermin, rats and mice. They are non-con 
SOLE AGENTS ductors and can be used advantageously about electrical works o: 
construction of all kinds. 


Corner of Sansome and Sacramento Streets Write for booklets — address dept. /. 


SAN FRANCISCO, CAL. PARAFFINE PAINT COMPANY 
Send to us for samples and full information 416 Battery Street San Francisc: 





of 
on - 
or 


3CC 


417 RIALTO BUILDING. 
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E. H. BENJAMIN 


Mining Engineer 
ngineer 


Cc. L. CORY 


Electrical and Mechanical 


WYATT H, ALLEN A. M. HUNT WYNN MEREDITH 
Electrical Engineer a and Hydraulic Electrical Engineer 
ngineer 


ENGINEERING OFFICES 


Telephone Main 1870 


Expert Examination. 
EDWARD Ss. COBB 


Designing and Consulting 


MECHANICAL AND HYDRAULIC ENGINEER 


Plans, Estimates, Specifications, Tests, 
Supervision of Construction 


Room 223, Homer Laughlin Bldg., 
315 South Broadway, Los Angeles, Cal. 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer. 


Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


SAN FRANCISCO, CAL. 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, MAIN 989 


DONALD H. FRY 


Consulting and Constructing 
Electrical Engineer 





Sate Deposit Building, Room 608, San Francisco. 


R. S. MASSON 


Consulting 
Electrical 
Engineer 
232 Crocker Building 407 Lankershim Bldg, 


San Francisco, Cal. Los Angeles, Cal. 
*Phone Bush 481 "Phone James 1846 


FRANK P. MEDINA 


Attorney-at-Law 
ELECTRICAL CASES A SPECIALTY 
Patents Trade Marks 


Room 321, Emma Spreckels Building 


San Francisco, Cal. 


W. STUART SMITH 
Consulting Engineer 
Electrical, Mechanical and Hydraulic 
Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 
206 Sansome Street 


Room 29 SAN FRANCISCO, CAL 
Cc. L. TURNER 
Mechanical 
Draughtsman 


Complete Plant Work a Specialty 
Address communications to 


20434 Eddy Street - = San Francisco, Cal. 
’Phone Larkin 2982 


Examinations ard Surveys for Proposed Electric 
Power Plauts a Specialty. 


G. F. WAKEFIELD 
Surveyor and Engineer 
Room 22, Porter Building, San Jose, California. 


Surveys for ‘‘ Right of Way” applications over U. S. 
Government torest and other-reserves. 


331 Pine Street 
Advisory Reports. 


r. D. SPENCER 
Consulting Electrical Engineer 


Rialto Building, San Francisco, Cal. 


*Phone Main 5080 


F. G. BAUM 
Electrical Engineer 


Tests, Measurements, Reports, Examinations and 
Opinions 
Alternating Current Work a Specialty 


PALO ALTO CALIFORNIA 


Stanley A. C. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 
SEATTLE, WASH., Pioneer Building 


NEw YORK: 
146 Broadway 


Los ANGELES: 
511 Douglas Building. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Headquarters for Telegraphic Codes 
All the Standard Codes and Ciphers Kept in Stock 


John Partridge 


Manufacturing Statione r 


Printer, Lithographer and Bookbinder 


306 California Street, San Francisco, Cal. 
Telephone Main 614 


ELECTRICAL ENGINEERING CO. 


Rialto Building 
San Francisco 
Telephone Main 1257 














Electric and Hydraulic Elevators 












Electric Building Hoists and Cranes a Specialty 


All Kinds of Machine Work 


Standard Electrical 
Construction Company 
Rialto Building 


San Francisco 
Telephone Main 5080 





Engineers and Contractors 





Power Installations, Including Pole Lines 
and Substations, a Specialtv 


Cable Address *‘Edben’’ 


Construction Supervision. 


First-Class Printing 
Is Our Specialty 


Office Stationery, Books 
Pamphlets and Catalogues 


Designed and Executed in the Highest 
+ « « Style of the Printer’s Art... 


Note the recent Catalogues issued for the Pelton Water 
Wheel Company and the Hercules Gas Engine Company. 
WE PRODUCED THEM 


Stanley-Taylor Company 
656 Mission Street San Francisco, Cal. 


Repwoop Pores 
Union Lomber Company 


For TELEGRAPH 
PowER PLANTS 
TELEPHONE, PRIVATE EXCHANGE 624 


Rooms 206-207, Crocker Building, San Francisco 


P. A. REGER 


DEALER IN ALL KINDS OF 


METALS 


593 Mission Street 


Telephone Bush 479 San Francisco 


SOME OF 


SPON & CHAMBERLAIN'S 


NEW BOOKS 


ABADY—Gas Analysts Manual; the 
most complete work; nearly 600 
ages, with plates, tables and 
ormulz; half morocco.....Net, $6 50 


THOMPSON—Polyphase Electric 


Currents and Alternate Current 
Motors, with colored and fold- 


ing plates; cloth............... $5.00 
KEMPE—Electrical Testing....... . $6.00 
FLEMING—Magnets and Electric 

Currents; second edition....... $2.00 
NORRIE—Induction Coils... ... ++. $1.00 


Send for New Catalogue 


123 LIBERTY STREET, NEW YORK 
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Brooks-Follis Electric Corporation 


527 Mission Street, San Francisco, Cal. 


Electrical Apparatus and Supplies 


REPRESENTING 
MICA INSULATOR COMPANY, KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Micanite, M. I. C. Compound Telephones and Telephone Supplies 
EUGENE MUNSELL & C0., SPRAGUE ELECTRIC COMPANY, 
Mica Motors and Generators 
STERLING VARNISH COMPANY, MOLONEY ELECTRIC COMPANY, 
Varnish Transformers 
FOSTORIA INCANDESCENT LAMP COMPANY, MOTSINGER DEVICE MANUFACTURING COMPANY, 
Incandescent Lamps. Auto-Sparkers 
MANHATTAN GENERAL CONSTRUCTION COMPANY, CROUSE-TREMAINE CARBON COMPANY, 
Arc Lamps Carbons 


Holds the World's Record for Speed 


nearly 


200,000 
Smith Premier 


Typewriters 


sold within a few years 


ART CATALOGUE FREE 


sei eprimen So a he Sen sear rr L. & M. ALEXANDER & (0. 


Nearly all the banks of San Francisco use Sm ; 
Pacific Hardware and Steel Company use 22 Smith Premiers. Ruciasive Pectiic Coast Dealers 
sate Rete Castes Sei Femi 449 Montgomery Street, San Francisco, Cal 
San Francisco Public Schools use 64 Smith Premiers, Branches at Los Angeles, Portland, Seattle 
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VICTOR 


HIGH PRESSURE 


TURBINE 


FOR HEADS UP TO 3000 FEET 








Simple in Construc- 
tion, Admitting 
of Close Regulation 
and Designed to 
Secure the Greatest 
Amount of Power 
from the Least 
Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 
Company, Sacramento, 
Cal., to operate under se ‘ " — wie ce aera 
Sie Mis Kea : seg wages SOLICITED 


e o ; 5; ee ei ps ay - 3 oe ee 
iat _ 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY °*%S°S"2""° 





|, ee Grand Canyon of Arizona. 










7 a 


~ (irand Canyon of Arizona 


Two hundred and seventeen miles long, thirteen miles wide, 6000 feet 
deep and painted like a flower. Stopovers allowed on all Eastern 
tickets, Excellent hotel accommodations $3.00 per diem, American 
plan. For fully illustrated descriptive book inquire at 


$50.00 the 641 Market Street, San Francisco Why stay) 
Round Trip Santa Fe ne 
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Slow Work becomes Fast 


& 


Hard Work becomes Easy 
ALL Work -becomes Pleasant 


2 
when it is done on the 


- 


Remington. 
Typewriter 


In Twenty Years we have saved the 


world enough labor to build an Empire 


Wyckoff, Seamans & Benedict 


(Remington Typewriter Company ) 


211 Montgomery Street, 


San Francisco, Cal. 


113 South Broadway, 249 Stark Street, 109 Cherry Street, 
Los Angeles, Cal. Portland, Or. Seattle, Wash. 
1645 Champa Street, 70 West Second South Street, 

Denver, Colo. Salt Lake City, Utah. 
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Some of the Advantages of the California 
Automatic Telephone Company System 


Central energy. No cross talk. 

Only two terminals on switch jacks. 

One common battery line. 

White signal on black rubber. NO LIGHTS. 

Automatic disconnections, both local and trunks. 

Operator cut out. 

‘Absolutely secret service. 

New signal given to operator for new call at once. NO WAITING. 
No plugs to pull, hence no broken cords. 

Panel of one hundred numbers 8% x 9% inches. 

No listening keys. 

Operator can take care of at least double number of calls. 

No lamps to burn out. No relays. 

U. S. Mint board at San Francisco THREE SECONDS connect and disconnect. 
No repairs made on U. S. Mint board since installation. 


Ten Volts does all the work. 


Office For Further Particulars Address Factory 


206 Sansome Street Wm. F. Smith, Secretary 23 Stevenson Street 


& ss ss Telephone Main 1475 2% 2% 
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National Electric Company 


DEALERS IN 


Electrical Machinery and Supplies 


Electrical Contractors 


Lighting and Power Plants and Telephone Systems 
Installed, Buildings Wired 


Quotations furnished on all lines of electrical supplies 
and apparatus 


344 Post Street San Francisco 


I. ZELLERBACH J. C. ZELLERBACH 


A. Zellerbach & Sons 


Importers of and Dealers 
. . . in All Kinds of ... 


PAPEK 


Twines and Cordage 


A. ZELLERBACH 


416 = 418 = 420 = 422-424-426 SANSOME STREET 


415-417-419-421-423 CLAY ST. 414-416-418-420 COMMERCIAL ST. 


SAN FRANCISCO, CAL. 


Telephone Private Exchange 14 Branch LOS ANGELES 





THOMAS DAY 


CO. 


Gas and 
Electric 
Fixtures 


THE ONLY COMPLETE MANUFACTORY ON THE COAST 


725 MISSTON STREET 


San Francisco, Cal. 


An Alternating Current 


Calculating Device * ++ 
For the Use of Electrical Engineers 


For Calculating the Regulation of a Generator, Trans- 
former or Transmission Line, or any Combination of 
these, for any Load and any Power Factor. Also 
for making any Synchronous Motor Calculation. 


BY F. G. BAUM 


“*A device that should be on the desk of every Electrical Engineer.”’ 
“‘As simple to use as a slide-rule.’”’ 


ORD UNIVERSITY BOOKSTORE 
Stanford area California. 
Agents of the Publisher 


Price, $1.00 


AMBITION 


ELL me your ambition and advise me asto your ability. You 
may be the brainiest man in the world, but unless you have 
the opportunity to prove it your brains are valueless, I aid 

you to secure the ees: he Keystone Law and Patent 
Company, of which I am president, will secure for you a valid 
patent at the lowest possible cost and with the broadest claims, 
and thereafter assist you in securing a market or purchaser for 
your invention by placing it before the public in a thorough, sys- 
tematic and business-like manner, and without cost to you until 
the patent has been sold. Thus, the one object for which all in- 
ventors should aim, namely, the conversion of their ideas into 
cash, I make possible without expense to you. Success in life 
depends upon doing everything well. Success has come to us from 
careful attention to our clients’ interests. Our success has drawn 
to us thousands who are exacting in their requirements, and to these 
satisfied clients we can refer you. This is the strongest possible 
endorsement that can be asked. Write to me personally. 


S.S. Williamson, President, The Keystone Law and Patent 
Company, 2012-2014 Betz Building, Philadelphia, 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 % now that business is good. 
(Clean Boilers.) Tryit! DEARBORN FEED WATER 
SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, "*%2.2" 29-33 Rialto Bldg., Chicago, III. 





Have you seen a copy Th A c | 
of the new edivon of LE American Telephone Journal 
The greatest telephone paper ever published. Articles of practical interest to the whole industry. 
Instructive to all, from the president to the operator. 


$200.00 IN CASH OFFERED IN PRIZES. 
Gack cae The American Telephone Journal uf, Sass Set! 











Bryan-Marsh Company 


136 Liberty Street, New York 


Factory, Marlborough, Mass. 


The Bryan-Marsh lamps are sold with the 
business-like guarantee that they will deliver 
more light (candle hours) for one cent 
than lamps of any ccmpetitor 


DISTRICT OFFICES 
CHICAGO, ILL. et MINNEAPOLIS, MINN. PHILADELPHIA, PA. 
510 Fisher Building ¢ 1128 Lumber Exchange 1338 Real Estate Trust Building 
BOSTON, MASS. CINCINNATI, OHIO 
315 Exchange Building 50 Perin Building 
SAN FRANCISCO, CAL. 
THE CHARLES F. SLOANE COMPANY 
Mills Building 





Bryan-Marsh Double Filament Lamp 


ELECTRICAL ENGINEER AND CONTRACTOR 
E BROOKE RIDLEY Automobiles Built, Stored and Repaired 
' ‘ 18-20 FELL STREET (Off Market), SAN FRANCISCO, CAL. 


REGULATION - ECONOMY CONTINUOUS SERVICE 


Effected by Equipping . : h 
ELECTRIC RAILWAY SYSTEMS with (Chloride Hccumulators at POWER HOUSE and SUBSTATIONS 

Sales Offices Railway Batteries Aggregating Over 130,000 K. W. Capacity Now in Service 
Philadelphia New York Boston 


cto pst te THE ELECTRIC STORAGE BATTERY CO. 


SAN FRANCISCO: Nevada Block PHILADELPHIA, PA. 
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THE BABY TORPEDO 


A CORLISS VALVE BABY ROCK DRILL MADE FOR HARD ROCK 





This Baby Torpedo is the patented invention of A. D. Foote, superintendent of the North Star Mines, Grass 
Valley, Cal., and was built at the shops of that company to drill the very hard rock found in the North Star Mine, 
and it has proved eminently successful. 


The Rix Compressed Air and Drill Company has secured the sole rights for the United States and the 
Dominion of Canada, and are now prepared to offer this Baby Torpedo to the mining public. 


The fact that this drill comes straight from the mine that has the largest compressed air installation in 
California, and that uses the greatest number of rock drills, should be sufficient guarantee to mine owners and 
superintendents that in this Baby Torpedo they will find a practical mining drill. Write for prices and further 
information. 


RIX COMPRESSED AIR AND DRILL COMPANY 


Builders of Compressed Air Machinery 
396 MISSION STREET, ~ SAN FRANCISCO, CAL. 


Mois Scientifique et Industriel 


POWER TRANSMISSION | ¥ Mois Scientitque et Indu 


Managers have no line troubles when using 33 Boulevard des Batignolles, Paris 7 Passage Lemonnier, Liege 


Loc ke | nsu lato rs This work, published under the patronage of the most illustrious and 


















learned gentlemen of France, England, Germany, Austria, Italy, Switzerland, 
United States of America, etc., gives a monthly practical essay on 600 articles, 
chosen from amongst the best memoirs, articles and studies published in the 
whole world in the English, French, German and Russian languages, etc. 
This publication Sis for industrial engineers, industrial financiers, professors, 
civil engineers, chemists, and anyone who has time to spare for reading or who 
is in need of information. 

Yearly Subscription - - - - + 25 francs—$5.00 

Single Numbers (160 pages) ot» ; 2 francs—40 cents 

Free specimens on application (send 6-cent postage stamp) 
TECHNICAL OFFICE OF THE M. 8. I. 

We have with our collaborators opened an office to furnish answers to all 
scientific, technical and bibliographical studies or questions. We help indus- 
trials who have opened new enterprises, professors who must resolve un- 
familiar problems, lecturers, teachers, students, etc. We furnish a complete 
course, detailed bibliographical work, complete study, cost prices, plans, draw- 
ings, illustrations, projections, etc. Ask for special notice. The terms are very 
—e Short delays for answers. Manuscripts are the property of the 
writer. 






VICTOR TYPE 


Adopted by 
Line Pressure 
STANDARD ’ 
00,000; Vals sraxoaxo | GILLESPIE’S INSULATOR PINS 
Tested to COMPANY This pin is made of seasoned eucalyptus, a wood particularly adapted for 
150,000 Volts. Of California. electrical insulating. _ Experts declare it the best pin made. In use in most 
of the electrical transmission plants on the Pacific Coast. We are making 
PATENTED pins for the Standard Electric Company, the Bay Counties Power Company, 
Soot. =~. — Bay COUNTIES | Jno. Martin & Co.,and many others. Address, 
May 29, 1900 POWER a 
Other patents now CoMPANY. Hardwood Planing Mill Co. 24% 205: 
pending. 


On Longest Power Transmission Lines in the World 


goo,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volis . . . . . 


GRAPHITE PRODUCTIONS 


Graphite Resistance, Graphite Brushes, Graphite Paint 


J NO MARTIN & CO Graphite Crucibles . . Graphite for all Purposes 
; PACIFIC RT AGENTS : JOSEPH DIXON CRUCIBLE COMPANY 
31-33 New Montgomery Street, San Francisco. sectary etal Wine Cline: ; 304 Market Street, 


511 Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. Jersey City, N. J. SAN FRANCISCO 
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Centrifugal Pumps 


FOR 
Irrigation, Mining, Dredging and Municipal Service 


Steam and Gas Engines, Boilers, Etc. 


BYRON JACKSON MACHINE WORKS 


411 Market Street San Francisco, Cal 





JACKSON CENTRIFUGAL PUMP 





IMPERIAL PORCELAIN EMERALD GLASS 


v= 


a 


PUTT 





PATENTED MAY 20, 1902. 
Our latest design, all insulators one piece, in- 
suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from # 
5 inches to 15 inches for power transmission up to : 


80,000 volts. 


7 
Catalogues, Blue Prints and Detailed Information upon request. Soe Saree. BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY .233%5.2!3%.s 


PORTLAND, OR. SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WI RE ROPE AND OF... 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 





Ee nen 


we 
i 
PEST aT I Ca 


q ; 
ee | 
¥ 
oh ~ 
b a 
4 D 
‘ 
a 
"al 
ot 
} 
.15 
pp 
E ai 
ay 
nS 
j 
+ 
rae ¢ 
i: ooh 
| eae 
Oba 
: 
th 
Tt 
+4 
the « 
eat 
/ ; 
he 
; 
; 
5 al 
gg / 
t 
=f / 
By ates @ 
: i 
Fe Pre 
HE akae: 
oBhake 
baad! 
beret 
i 
f 
; 
j 
; ie 
‘ ef 
Bf | 
abe 
i Xe 
3 
| yy 
i a] 
a ae 
Ba 
sf : 
- ie 
. a 
Token | 
alee y 
Pek 
@ 
! 1 
4 Bs ry 
ol 7 : 
ia 
: : 
d H 
ne 


=F 
~~ ee 


~ 


a ee eee 2 en 
od 7, 8 Fa eal Lan Lar 
e ; me 5 . 2 
4 ————— ee er 
eee, i - - 


& % 








xvi THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


KNIGHT’S 
WATER. 
WHEEL 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 





Address all communications to 


~. KNIGHT & CO. 


a/c Sols ee | — | rr ee For full particulars send = Sutter Creek, Cal. 











ESTABLISHED,!869 
INCORPORATED, 1853... 


TELEPHONE 
FRONT 85 






. Sah Rs a S 


Ciara (eh iy 


ee ee 













SOLE MANUFACTURERS, 


"443-119 DAVIS ee 
coueeean wa ~ SAN FRANCISCO, CAL. Your 


PAIN RRS Seg Overalls ’ 
RIVETED IRON AND STEEL PIPE 







They are no disgrace, it is true. 
The greatest men in the industrial 
world today began their careers in 
overalls, but they soon outgrew 
them. Isn’t it time for you to out- 
grow yours? We can train you for 
a position of responsibility in which 
you will not need overalls. To learn 
how to prepare for responsibility 














“LRAT Cg went em me Oa 
THE SCHAW-BATCHER COMPANY PIPE WORKS, oo 
539 MISSION 8T., #11 to 219 J 8T., 
SAN FRANCIOCO. SACRAMENTO. International Correspondence Schools, 
Box 905, Scranton, Pa. 
GEORGE E. CARTER & CO. 


Room 52, Crocker Building | SQUARE SAWN 


SAN FRANCISCO cia eres Po | eS Ss 
Telephone Main 545 eD CEDAR 


Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 
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PACIFIC METER COMPANY 


17-19 Fremont Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Fic. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 


PROMPT ATTENTION CORRESPONDENCE SOLICITED 





Best by Test! 


Tutthill Water Wheels 


' Adapted to All Speeds and Heads 


High in Efficiency! Low in Cost! 


Write for our 1900 Water Wheel Catalogue. 
It is replete with hydraulic data and--gratis. 


OAKLAND IRON WORKS 


Business Office 
330 Market Street, San Francisco, Cal. 
*’Phone Main 1007. 





Works—Second and Jefferson Street, Oakland. *Phone Main 342 


Van Emon Engineering Co. 
B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


137-151 FIRST STREET 


Telephone Main 5679 San Francisco, Cal. 
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Westinghouse 


Induction Motors 










Dust and Water-Proof 


Designed to Withstand Long 
and Continuous Runs 


Require no Skilled Attendance 











Write nearest Sales Office for Circular 1050 





Westinghouse Induction Motor Driving Hoist. 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 
° Sales Offices: San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; 
Salt Lake City, 151 Main Street; Mountain Electric Company, Denver, and all other large cities. 


Westinghouse, Church, Kerr & Co., Engineers 


York Philadelphia Boston Pittsburg Chicago 
Design and Build. Complete Power Plants of Every Description, also "Sell ‘the Product of 


The Westinghouse Machine Co. 


Pittsburg or and Builders of Chicago 
Steam Engines, Gas E fos Sree Tebow, Builders of the Roney Stoker 


nities’ nu m= 


FOR 






Minimum First Cost Railway Feeders 
Equal Conductivity Power Transmission 
Maximum Strength Telephone and 
Lightest Weight Telegraph Work 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 31-33 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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Otis Elevator Company 


PACIFIC COAST DEPARTMENT 


Hydraulic, Electric, Steam, Belt, 


and 


Hand Power Elevators 


FOR PASSENGER AND FREIGHT SERVICE 


OFFICES AND WORKS 


207-209 Second Street, San Francisco, Gal. 





American Steel and Wire Company 


CHICAGO NEW YORK WORCESTER DENVER SAN FRANCISCO 


MANUFACTURERS OF 


WIRE ROPES | 


For Hoisting, Hauling, Power and Transmission Bridge Work, Etc. 


PEt PaCAL WIRES 


BARE, INSULATED, STRANDED OR CABLES 
In Every Form for Every Purpose 


PACIFIC WORKS (General Coast Office) FOLSOM AND SIXTEENTH STREETS 
CITY SALES OFFIGE, 8-10 PINE STREET, SAN FRANCISCO, CAL. 


GEO. H. ISMON, Pacific Coast Sales Agent 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 
ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 


I. T. E. CIRCUIT BREAKERS’ C. S. FLUSH SWITCHES \W 
Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc. ys 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 14-inch to 3-inch, Carried in San Francisco. 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes {-inch to 13-inch, Carried in San Francisco, 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 


HAND OR QUICK BREAK SWITCHES 
THE MONITOR CONDUIT BUSHINGS Any Size or Capacity. Any Pole, Single or Double Break. 


THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 
COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN TUBES, ee aera CLAY TUBES, KNOBS, 
KNOBS, CLEATS, ET. === . CLEATS, ET. w« w 


FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 


COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole ~~ Geo. A. Cole 


Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Wagner Single Phase Motors 


Used on Three-Phase Circuits 


Following is an extract from page 9 of the Chicago Edison Company’s rules governing 


SERVICE, METERS, LAMPS and MOTORS: 


THREE-PHASE SYSTEM 


This system being intended to supply service to motors of considerable capacity, no service will 


be installed for less than five horsepower. Installations of less than five horsepower 


will be supplied with SINGLE-PHASE current. 


SEND FOR PRICES AND BULLETINS CALL AND INSPECT THE MOTORS 


Wagner-Bullock Electric Company 


OF CALIFORNIA 


519 Mission Street, San Francisco, Cal. 
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BULLOCK ELECTRIC 


Manufacturing Company 


“BETTER THAN WAS SPECIFIED” 


Bullock Alternating Current [Machines are as Good as the Best 


OrTrawa, October 21, 1902. 


1000 K. W. GENERATOR, SHIEKS ISLAND PLANT. 


Messrs. Bullock Electric Manufacturing Company, Foreign Sales Department, Cincinnati, Ohio: 

Srrs—The 1000 kilowat generator furnished me by the Bullock Electric Manufacturing Company, of Cincinnati, Ohio, tested 
out considerably better than the very severe specifications under which it was built. The plant has been in continuous Operation since 
October, 1901, the generator having stopped only a few hours at a time once a week, during which interval it was wiped up and dusted 


off ready for another week’s run, 
We have made tests since erection with water rheostat as a load, giving the machine more than 25 per cent. overload for several 


hours without noticeable increase in temperature. 
The performance of this machine has been F sggae wie) satisfactory, and our business relations with the Bullock Company lead 


us to believe that they can always be relied upon to do what they agree to. 
Yours truly, 











(Signed) M. P. Davis. 





Your Guarantee 





1000 KILOWATT ALTERNATING CURRENT GENERATOR AT SHIEKS ISLAND. 


Generator for Shieks Island Plant 


MILLEROCHES, October 21, 1902. 


Messrs. Bullock Electric Manufacturing Company, Foreign Sales Department, Cincinnati, Ohio: 
Srrs—The tooo kilowatt generator, exciter and switchboard equipment furnished by the Bullock Electric Manufacturing Com- 


pany, Cincinnati, Ohio, for this — has been most satisfactory in its operation since the writer has been in charge of this plant. It 


was built under very strict specifications, and the tests show that it even exceeds the requirements. 
This machine is operating three circuits of series alternating arc lamps, besides incandescent lighting and motor equipment for 
operating canal locks and weirs on the Cornwall Canal, and for manufacturing purposes as well. 
The performance of the machine is most satisfactory, and the temperature never rises appreciably. 


given us any trouble, and we think the rating of the machine a very liberal one. 
Yours truly, (Signed) R. G. BLacK, Superintendent. 


The regulation has never 





Office: 519 MISSION STREET 


Pacific Goast Agents: WAGNER-BULLOCK ELECTRIC COMPANY. SAN FRANCISCO. CAL. 
OF CALIFORNIA. 


Bullock _—— Manufacturing Company 
CINCINNATI, OHIO, U. S. A. 








BULLOCK ELECTRIC 


Manufacturing Company’s 


Alternating Current 


Systems of Transmission 


The [ark 





of 


Distinction Distinction 





700 HORSEPOWER SYNCHRONOUS MOTOR-GENERATOR SET 


Are complete and provide for the transmission of energy over any 
practicable distance at required voltages. 


DESCRIPTIVE BULLETINS FURNISHED ON REQUEST 


Pacific Coast Agents: 'WAGNER-BULLOCK ELECTRIC COMPANY.  sg,213,Mission STREET 
OF CALIFORNIA. 


Bullock Electric Manufacturing Company 
CINCINNATI, OHIO, U. S. A. 
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Our Single Phase Self-Starting 


Alternating Current 
Motors 


start under load. Equal results are obtained 
whether installed on single phase or one phase of 


eae pula a polyphase system. One operation only to start 
FIVE HORSEPOWER SINGLE PHASE MOTOR Pe yP ¥: pe y 


them, viz., close the main switch wherever located. 


Our Polyphase Indicating 


Wattmeters 


will indicate the output of your generators, feeders 
or total of your station with any commercial power 
factor. They are ACCURATE, SENSITIVE and 
DEAD BEAT. 


POLYPHASE INDICATING WATTMETER 


We also manufacture 


Portable and Switchboard Types 
of Voltmeters, Ammeters, 
Wattmeters and 
Switchboard Types of Static 
Ground Detectors, Synchron- 


izets, Power Factor 


Indicators. 


PORTABLE WATTMETER 


Wagner Electric Manufacturing Co. 
ST. LOUIS, MO., U. S. A. 


Representatives WAGNER-BULLOCK ELECTRIC COMPANY 23i'francisco. CAL. 


OF CALIFORNIA 
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PELTON WATER WHEEL DIREOT-CONNECTED TO 2000-KILOWATT ELECTRIC GENERATOR 


Pelton System of Water Power 


Some idea of the extent to which Pelton Wheels have come into use may be obtained from the 
following list. There are now running something more than eleven thousand Pelton Wheels in various 
parts of the world in connection with mining, manufacturing and other industries aggregating in excess 
of one million horsepower, a larger number, it is believed, than have been turned out by all other wheel 
makers together in the same length of time. 

IN THE UNITED STATES 


California, Oregon and Nevada ; ; : 7,640 aggregating 690,000 horsepower 
Washington, Idaho and Alaska . ; i 620 % 21,400 : 
Utah, Colorado and Montana : ‘ 169 _ 17,410 r 
Hawaii, New Mexico and Arizona ‘ ’ ; 208 <, 13,809 2 
Middle, West and Atlantic States. ‘ < 146 " 5,670 7 
IN FOREIGN COUNTRIES 

Mexico and Central America. ‘ ; ; 631 aggregating 144,800 horsepower 
Various South American States ; ; , 369 " 22,160 » 
Australia, Japan and India ; : ; 482 ie 39, 200 
East and West India Islands : 243 4 30,250 
British Columbia and Nova Scotia. : F 51 - 9,980 a 
England and South Africa ‘ ; ‘ 76 " 11,900 
Germany, France, Italy and Spain. ‘ ; 341 i 4,820 ae 
Norway, Sweden and Denmark : ‘ y 36 ” 2,800 " 

Total ; ; ‘ ; ‘ . 1,012 = 1,014,190 ” 


Send for Our New Catalogue—Free 


Pelton Water Wheel Company 


118 Main Street, San Francisco 154 Liberty Street, New York 
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BAYOU TECHE 


The Pictures You See 


The Way to New Orleans 
add 
Zest to Travel 








You CRESCENT CITY EXPRESS 
Have Buffett and Chair Car. “ae a.m. via Fresno 
— SUNSET LIMITED 





Choice Dining Car. Creole Cookery. 7:00 p.m. Coast Line 


Fast Schedule 
Magnificent Track 


Interesting Sights 
Best There is to Eat 


Southern Pacific 
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The only incandescent electric lamps manufactured on the Pacific Coast 
are those labeled 


“IMPROVED 
CALIFORNIA’ 





All Candlepowers All Bases, and 


All Voltages | All Are Absolutely 


All Wattages be | Perfect 


. y 
7 


i 


‘a Sy 
Vv 


California Incandescent Lamp Co. 


Office and Salesroom 


RIALTO BUILDING 
120-130 New Montgomery Street San Francisco, Cal. 





ae 
if 
ft 
| 


, : r r r ‘ Fi 
j ro 
aan ; , . ‘ a o f 
a BOBS! : ~ v se CS ates 
“i 4 25 cut any a Be 5 
; i" F ei PSST At ee " _= : “ me 


* = v-F 
eateries eenachttoanete:seemeaeeaieen eevee en 








xxviii THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


IF YOW WANT THE BEST SPEED REGULATION WHICH CAN BE OBTAINED WITH A WATER WHEEL USE A 


_LOMBARD GOVERNOR 


| ee 7 


They ate positively 
guaranted to be the best. 
& 

Over 


350,000 


horsepower in use in 
‘connection with every” 
make of tangential 
water wheel and turbine 


TYPE B GOVERNOR TYPE F GOVERNOR 


THE LOMBARD GOVERNOR CO, * WHITTIER STREET 


(Roxbury District) 
Boston, Mass. 


INO. MARTIN & CO Sole Agents for British Columbia, Washington, Oregon, 
: Se 


Idaho, California, Nevada, Arizona and New Mexico. 
31 New Montgomery Street, San Francisco, Cal. Pioneer Building, Seattle, Wash. Dougias Building, Los Angeles, Cal. 


Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 
Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle 8 Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 
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GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


——— DOW PUMPS ---— 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED SEND FOR CATALOGUE 


Tangential Water Wheels 


We build Water Wheels 
for any head and for any 
power. ~Complete electrical 
power generator wheels a 
specialty. Large wheels up 
to 50 feet diameter for driv- 


ing compressors. 


ail SEND FOR CATALOGUE NO. 4 


3000-HORSEPOWER UNIT AT COLGATE STATION TRANSMITTING POWER{[225_MILES 


RISDON [RON WORKS 


Office and Branch Works, Folsom and Steuart Sts. e ° e 
Main Works and Yards, Potrero. San Francisco, California 
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These lamps may be 


The Elblight System (Patented) stuck in 





Flexible Cables and pressed home at a tee, on the 
and of specially prepared surfaces, or Flexible Ca 
— Lighting : Electric Lishtine Boards 
Elblight Lamps ° thereby obtaining 
provided with short pin terminals Wherever You Stick P= ‘testes! Seqpert end recess 


the Lamp It Lights 





Safety Economy 
Durability 
Flexibility 


Adjustability 


Mutability 
Adaptability 


Imperviousness 





For Department Stores. 
The illustrations show a sign which reads 
“ Millinery” 
and the 





Time occupied in making change 
Five Minutes. 





IRON COLUMN WOUND 
ELBLIGHT CABLES 


THE ELBLIGHT COMPANY 


OF CALIFORNIA 


Rialto Building, 120-130 New Montgomery Street, San Francisco, Cal. 
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KEEP YOUR NAME BEFORE THE TRADE 


IT PAYS! 


It can be done Easily and with Little Expense with the 


ADDRESSOGRAPH 


It Prints 3000 Different Addresses Per Hour 
3 Cents Per 1000 


On Envelopes, Fac-Simile Letters, Bills, Monthly Statements, Order Blanxs, Booklets, 
Pamphlets, Postals, Wrappers, Pay Sheets, Pay Envelopes, 
Time Tickets, Time Cards, Shipping Tags. 








Fac-Simile of Typewriter. Neat and Business Like. No Errors. No Omissions. No Dupli- 
cates. No Wasted Postage. Additions and Changes Easily Made. 
List Always Perfect. 
Flere are some ot the recent installations of our New Slhding Rubber Type System in and adout 
San Francisco: 


Pacific Gas Improvement Company 
San Francisco Gas and Electric Company 
Independent Gas and Power Company 
Independent Electric Light and Power Company 
Equitable Gas Company 
Oakland Gas, Light and Heat Company 


Berkeley Electric Company 
THE JOURNAL OF ELECTRICITY, POWER AND GAS 


The Chas. F. Sloane Company 
Dunham, Carrigan & Hayden Company 
Southern Pacific Railway Company 
Pacific Hardware and Steel Company 
Harron, Rickard & McCone 
And all other leading commercial establishments 


In brief, 11,000 shrewd business houses use it 


WRITE FOR CATALOGUE 


THE ADDRESSOGRAPH 


MAIN OFFICE: 173 S. CANAL STREET, CHICAGO, ILL. BRANCH OFFICE: 114 CALIFORNIA STREET, SAN FRANCISCO CAL. 
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Of Interest to Progressive Engineers 


A Centrifugal Pump of Phenomenal Efficiency 


THE emma “CALIFORNIA” 


Positively the Highest Absolute 
Efficiency Guarantees 


OO per ceat. tg SO ver cent. 


Prominent Engineers 
Certify to these Results 


WRITE 


KROGH MANUFACTURING CO. 


BUILDERS 
SAN FRANCISCO, CAL. 








H ee 
stands for 


MECHANICAL 


and 


ELECTRICAL PERFECTION 


High Tension Oil-Break Switches in ** Paragon” Direct Current Desk Fan 





Enclosed Arc Lamps, Circuit Breakers, Rotary Converters, Panel Boards, Incandescent Lamps, Wright Discount 
Meters, Power Motors, s\; to 15 Horsepower, Knife and Quick-Break Switches, Fan Motors 
(Desk Bracket and Trunnion), Sewing Machine Transmitters (Alternating and 
Direct Current), High Tension Oil Switches and Apparatus, Etc., Etc. 


es Fe 


General Incandescent Arc Light Company 
New York, N. Y. 


PACIFIC COAST OFFICE: 300 RIALTO BUILDING, SAN FRANCISCO, CAL. 
BULLETINS, BLUE PRINTS, PHOTOGRAPHS, ETC., MAILED FREE ON APPLICATION 


220 Devonshire Street, Boston, Mass. 638 Century Building, St. Louis, Mo. 510 New England Building, Cleveland, Ohio. 57 Perin Building, Cincinnati, Ohio- 
48 West Jackson Blvd, Chicago, Ill. 251 Coronado Building, Denver, Colo. 115 Cannon Street, London, E. C., Eng. Philadelphia, 601 North American Building 
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— 
If you admire 
the illustrations 


in this issue, 








Be advised 


made them— 


Every One. 


Its Place of Business Is 


144 Union Square Avenue 


Fifth Floor 
Telephone Bush 519 San Fy r Aancisco, Cal, 
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Western Electric Alternating Enclosed 
Arc Light System | 


Western Electric Alternating and Direct 
Current Arc Lamps 


DYNAMOS AND MOTORS 


Emerson Alternating Current Fan Motors 
Western Electric Direct Current Fan Motors 
Scheeffer Watt-Meters 
Boch High Tension Insulators 


SUPPLIES 


————————— 
——————————————————————— 
—— 


a 


California Electrical Works 


547 Mission Street, San Francisco 


Further reference is made to page 109 of this issue 
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Sm 


Standard Underground Cable Co. bitten 


OFFICES 
San Francisco, Pittsburg, New York, Philadelphia, Boston, Chicago 
The accompanying 
FACTORIES 


: cut shows a four-cir- 
Oakland, Cal. Pittsburg, Pa. Perth Amboy, N. J. 


cuit, three-wire, dis- 


MANUFACTURERS OF tributing board, mains 

Bare and Insulated Wires and Cables of Every Description and circuits controlled 
for Every Service, Aerial, Underground, Submarine by switches; from 
and Interior, for Electric Light, Traction, Power the largest feeder 
Transmission, Telephone, Telegraph, mains twenty - eight 


Mines, Interior Work, Etc. two-wire circuits, with 


LARGE LOCAL STOCKS ALWAYS ON HAND fuse holders, are fed. 


We eperate the only factory on the Pacific Coast for the manufacture of Insulated 
Wires and Lead Covered Cables insuring prompt shipments. Fe FS 





We Completely Install and Guarantee our Lead Covered Cables 


CROUSE-HINDS DISTRIBUTING BOARDS 


Pacific Coast Sales Department, Mills Building, San Francisco, Cal. THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents 


SAN FRANCISCO 


Hemingray Insulators| WE WILL TAKE YOUR CONTRACT 


For Heavy Voltages 


Standard of the World for anything in the 
ELECTRICAL LINE 


Cc. F. SLOANE, Sales Agent. A. B. SAURMAN, Manager Mills Building 


The firms we represent cover the 


needs of the entire electrical field. 


SEND US YOUR SPECIFICATIONS 
WE WILL FILL THE ORDER 





The Chas. F. Sloane Co. 


Brokers in Electrical Appliances and Supplies 
The Chas. F. Sloane Co. 
Exclusive Pacific Coast Sales Agents Mills Building, San Francisco, Cal. 
Mills Building San Francisco, Cal. Starr-Boyd Building, Seattle Stimson Building, Los Angeles 
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HIGH POTENTIAL SWITCHES 


Electrical Supplies, Telephone Instruments, Switchboards, 
Motors, Dynamos and Repairs 


GOULD STORAGE BATTERIES 


BOR 


Central Station Lighting and Power, Trolley Regulation, Electric Carriages, 
Isolated Plants, Yacht Lighting, Automatic Pianos 


Century Clectric Co. 


18 Second Street San Francisco, Cal. 


MACHINERY Ericsson Telephones 


~ Standard of the World 
ENGINEERING SUPPLIES 


SUCH AS (Cn SWEDISH 
Erie Manufacturing Company’s Engines (3 to 75 H. P,), ap : COAL GRAIN 
Reeves Engine Company’s High Class Engines, r MICROPHONE 
Keystone Electric Generators, Cia 
Riblet Feed Water Heaters, Wagner Steam Pumps, AND 
Sahara Separators, Etc., Etc. ae 


Packing, Gasket Tubing, Sheeting, Gaskets, Fibre Grease, 

Cylinder and Engine Oil, Graphite, Gap Glasses, 
Babbitt Metal, Tube Scrapers, Boiler 
Compound, Metal Polish, Etc. wt 


RECEIVER 


REPAIRING Write for Catalogues and Prices 


No, 260 ( ine) 
1000 Ohm Rin nger 


Electric, Railway and Manufacturers Supply Co. 


Pacific Coast Agents 


BAY CITY ENGINEERING AND SUPPLY CO. 


Engineers and Contractors 


322 HOWARD STREET — SAN FRANCISCO, CAL. 
Siteetinins: Shih 406 68-72 FIRST STREET SAN FRANCISCO, CAL. 
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Complete Plant Installations 


Power, Lighting, Mining, 


Pumping, Smelting 


We have installed some of the largest Power, Lighting, Heating, Mining 
and Pumping Plants on the Pacific Coast 
HH He 


Chas. C. Moore & Co., Engineers 


AIN OFFI ce 


32 First Street, San Francisco, Cal. 


BRANCH OFFICES 
New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 
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Illustrated articles are designated by an asterisk (*) and editorials by a dagger (f). 
such titles are in quotation marks when given literally. 


INDEX 


Matter is indexed by subjects discussed rather than by titles of articles, but 
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Economy 
in Power 


Development 


The Pelton Water Wheel makes the most economical equipment wherever 


water power is available. 


Twenty-four hours’ service, 365 days a year, is essential in a transmission plant, 
The Pelton Water Wheel is constructed with this point in view. 

A minimum of repairs for a maximum of service tends toward economy. Sim- 
plicity of construction reduces the wearing parts of the Pelton Wheel toa minimum 
and insures a maximum of service. 

Water containing sand or grit has practically no effect on the Pelton Water 
Wheel except under extreme conditions. 

Direct connection of wheel and driven shaft eliminates belting and gearing, with 


their attendant power losses and expense of maintenance. 


Write for our Catalogue. 


PELTON WATER WHEEL COMPAN 





18 MAIN STREET, SAN FRANCISCO 
154 LIBERTY STREET, NEW YORK 
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E. H. BENJAMIN Cc. L. CORY WYATT H. ALLEN A. M. HUNT WYNN MEREDITH 
Mining Engineer Electrical and Mechanical Electrical Engineer Mechanical and Hydraulic Electrical Engineer 
Engineer Engineer 
Telephone Main 1870 3 31 Pine Street Cable Address ‘‘Edben’’ 

Expert Examination. Advisory Reports. Construction Supervision. 













EDWARD S. COBB 


Designing and Consultin 


MECHANICAL AND HYDRAULIC ENGINEER 


Plans, Estimates, Specifications, Tests, 
Supervision of Construction 


Room 223, Homer Laughlin Bldg., 
315 South Broadway, Los Angeles, Cal. 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer. 


F. G. BAUM 


Electrical Engineer 
Tests, Measurements, Reports, Examinations and 
Opinions 
Alternating Current Work a Specialty 
PALO ALTO 


Repwoop Pougs 


For TELEGRAPH 


hi TELEPHONE 
: Exectric Licut 
PowER PLANTS 
In lots and sizes to suit at short notice 


Union Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 


CALIFORNIA 


Stanley A.C. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 


SEATTLE, WASH., Pioneer Building 
NEw YORE: Los ANGELES: 
146 Broadway 511 Douglas Building. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(&LECTRICAL, CIVIL, MINING AND MKCHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Headquarters for Telegraphic Codes 





Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


417 RIALTO BUILDING. SAN FRANCISCO, CAL. 


LEON M. HALL 


CONSULTING E VGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, MAIN 989 


DONALD H. FRY 


Consulting and Constructing 
Electrical Engineer 





















SCHOOL OF MINES AND ENGINEERING 


24 Post Street San Francisco. 






‘ ‘ de MINING 
All the Standard Codes and Ciphers Kept in Stock All Subjects Pertaining to Mining and Mining 
John Partridge Engineering. 


ELECTRICAL ENGINEERING 


Theory, Demonstration, Construction, Laboratory 
and Shop Work. 


Students can enter for any course at any time 
WRITE FOR CATALOGUE 


Mowtaenine Stationer 


Printer, Lithographer and Bookbinder 


306 California Street, San Francisco, Cal. 
Safe Deposit Building, Room 608, San Francisco. Telephone Main 614 


R. S. MASSON P. A. REGER 


Consulting 


Electrical Dealer in all kinds of DO YOU WANT A STEAM ENGINEER? 
Engineer eeee METALS eeee 

232 Crocker Building 407 Lankershim Bldg. Reliable and practical engineers are fur- 

San Francisco, Cal. Los Angeles, Cal. 593 Mission Street San Francisco, Cal. : : : : 
’Phone Bush 481 ‘Phone James 1846 Telephone Bush 479 nished at short notice by addressing E. M. 
FRANK P. MEDINA Pomeroy, chairman of the employment com- 
Atinenes at-Law ELECTRICAL ENGINEERING C0, mittee of the National Association of Sta- 
ELECTRICAL CASES A SPECIALTY Rialto Building tionary Engineers (San Francisco, No. 1, of 


Patents Trade Marks California), whose office is at 126 Kearny 


3 San Francisco ; 
Room 321, Emma Spreckels Building Telephone Private Exchange 580 Street, Phone Clay 698, San Francisco. 
San Francisco, Cal. 


= aa a Electric and Hydraulic Elevators woven: gftioand 
Electrical, Mechanical and Hydraulic 


J 
Expert Examination, Advisory Reports, Supervision, = SPON & CHAMBERLAIN S 
Special Machinery Designed. 


Spanish Spoken. Electric Building Hoists and Cranes a Specialty 
206 Sansome Street NEW BOOKS 
Room 29 SAN FRANCISCO, CAL All Kinds of Machine Work ABADY—Gas Analysts Manual; the 





most complete work; nearly 600 


5 e pages, with plates, tables and 
Cc vs —— Standard Electrical formulz; half morocco. ....Net, $6 50 
Cc 
Draughtsman i THOMPSON—Polyphase Electric 
Complete Plant Work a Specialt Construction Company Currents and Alternate Current 
. . <28° Motors, with colored and fold- 
Address communications to Rialto Building ing plates; eee ce eT $5.00 
epee wrens Larkin on io a: ee KEMPE—Electrical Testing....... . $6.00 
Telephone Private Exchange 580 
Examinations and Surveys for Proposed Electric FLEMING—Magnets and Electric 
Power Plauts a Specialty. 





Currents; second edition....... $2.00 


G. F. WAKEFIELD Engineers and Contractors | yorrie—tnduction Coils 


Surveyor and Engineer 
Room 22, Porter Building, San Jose, California. Power Installations, Including Pole Lines Send for New Catalogue 


merweY Goverument torest and oteet teserveas and Substations, a Specialty 423 LIBERTY STREET, - - NEW YORK 
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Some of the Advantages of the California 
Automatic Telephone Company System 


Central energy. No cross talk. 

Only two tienteale on switch jacks. 

One common battery line. 

White signal on black rubber. NO LIGHTS. 

Automatic disconnections, both local and trunks. 

Operator cut out. 

Absolutely secret service. 

New signal given to operator for new call at once. NO WAITING. 
No plugs to pull, hence no broken cords, 

Panel of one hundred numbers 8% x 9% inches. 

No listening keys. 

Operator can take care of at least double number of calls. 

No lamps to burn out. No relays. 

U. S. Mint board at San Francisco THREE SECONDS connect and disconnect. 
No repairs made on U. S. Mint board since installation. 

Ten Volts does all the work. 


Office | For Further Particulars Address Factory 
206 Sansome Street Wm. F, Smith, Secretary 23 Stevenson Street 


& s Telephone Main 1475 #& 2% wt 
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VICTOR 


HIGH PRESSURE 


TURBINES 


FOR HEADS UP TO 3000 FEET 








Simple in Construc- 
tion, Admitting 

Fs of Close Regulation 
“sand Designed to 

Secure the Greatest 

Amount of Power 
from the Least 

Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 
Company, Sacramento, cee 
Cal., to operate under ; 

630 feet head NO. 


¥ CORRESPONDENCE 


SOLICITED 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY >*XzO3:.0° 


SAN FRANCISCO OFFICE: 11-13 FIRST STREET 


Bryan-Marsh Company 


136 Liberty Street, New York 


Factory, Marlborough, Mass. 





THE CHAS. F. SLOANE CO. 
Mills Building, San Francisco, Cal. 


The Bryan-Marsh lamps are sold with the 
business-like guarantee that they will deliver 
more light (candle hours) for one cent 
than lamps of any competitor 


DISTRICT OFFICES 
CHICAGO, ILL. MINNEAPOLIS, MINN. PHILADELPHIA, PA. 
510 Fisher Building 1128 Lumber Exchange 1338 Real Estate Trust Building 
BOSTON, MASS. CINCINNATI, OHIO 
315 Exchange Building 50 Perin Building 





Bryan-Marsh Double Filament Lamp 
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IF YOW WANT THE BEST SPEED REGULATION WHICH,CAN BE OBTAINED WITH: A WATER WHEEL USE A 


LOMBARD GOVERNOR 


They are positively 
guaranted to be the best. 
a 

Ov 


350,000 


horsepower in use in 


connection with every 
make of tangential 


“water wheel and turbine 


Ions 
TYPE B GOVERNOR TYPE F GOVERNOR 


THE LOMBARD GOVERNOR CO. * WHITTIER STREET 


Boston, Mass. 


JNO M ARTIN & cx) Sole Agents for British Columbia, Washington, Oregon, 
. *»s Idaho, California, Nevada, Arizona and New Mexico. 
31 New Montgomery Street, San Francisco, Cal. Pioneer Building, Seattle, Wash. Douglas Building, Los Angeles, Cal. 


— = 





KNIGHT'S 
WATER.... 
7 accl.... : 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


Yee Sutter Creek, Cal. 


= 35 


ELECTRICAL ENGINEER AND CONTRACTOR 
A kK BROOKE RIDLEY Automobiles Built, Stored and Repaired 
' ‘ 18-20 FELL STREET (Off Market), SAN FRANCISCO, CAL. 
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The Elblight System (Patented) 


consists of a combination of 


These lamps may be 
stuck in 





Flexible Cables and pressed home at any point on the 
and of specially prepared surfaces, or Flexible Cables 
Electric Lighting Boards, e 7 or the 
with Electric Lighting Boards 


Elblight Lamps 


thereby obtaining 


provided with short pin terminals Wherever You Stick Firm Mechanical Support and Perfect 


Electrical Contact 


the Lamp It Lights 


ee 





Economy 
Durability 


Flexibility 
Adjustability 


Mutability 
Adaptability 


Imperviousness 





same sign reading 


For Department Stores. 


4“ ‘ s %? 
The illustrations show a sign which reads i Lingerie. 
“ Millinery” > Time occupied in making change 
and the ’ Five Minutes. 


IRON COLUMN WOUND 
WITH ELBLIGHT CABLES 


The Standard Electrical Construction Company 


RIALTO BUILDING 
120-130 New Montgomery Street, San Francisco, Cal. 
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The only incandescent electric lamps manufactured on the Pacific Coast 
are those labeled 


“IMPROVED 
CALIFORNIA’ 


All Candlepowers a £ All Bases, and 


All Voltages i 2 4 | ; All Are Absolutely 


All Wattages 


California Incandescent Lamp Co. 


Office and Salesroom 


RIALTO BUILDING 
120-130 New Montgomery Street San Francisco, Cal. 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. . xiii 


NEW YORK INSULATED WIRE CO. 


MANUFACTURERS. OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 


I. T. E. CIRCUIT BREAKERS _C. S. FLUSH SWITCHES \e 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 14-inch to 3-inch, Carried in San Francisco. 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 44-inch to 13-inch, Carried in San Francisco, 


Hi 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 


THE MONITOR CONDUIT BUSHINGS 5 ae = —_ a woEnenn : 
n e or e n or Dow . 
THE ERICKSON CONDUIT INSULATORS PSingle or Double Threw. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


Ary CE PPT San | 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN ‘TUBES, Siaiitinaiians CLAY TUBES, KNOBS, 
KNOBS, CLEATS, ET. = : CLEATS, ET.Q # 


FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 
For Light and Power. For Telephone Companies. For Telegraph Companies 


COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 
Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Westinghouse Transformers 


Spread Coils are found only in 
Westinghouse Transformers . 


Their use in Type N and O. D. Transformers secures low and uniform 
temperature. 


Low Temperature eliminates the aging of iron. 
Prevents the Oxidation and Deterioration of Insulation. 
Reduces the Resistance of the Copper, with consequent 
improvement in Efficiency and Regulation.. 
Gives Overload Capacity, permitting the use of Small 
Transformers for Large Intermittent Loads, 


The Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Westinghouse ‘type N Transformer Sales Offices: San Francisco, 425 Market Street; Scattle, 314 Occidental Avenue; Los Angeles, 323 S, Main 
h Case Remo Streets Salt Lake City, 151 Main Street; Mountain Electric Company, Denver, and all other large cities. 


Westinghouse, Church, Kerr & Co. 


a York ie Boston_Fngineers—tuz Chieree 


Design and Build Power Plants of any Description, they also sell the product of 


Pitnboe—The Westinghouse Machine Co.—csc 
Designers and Builders of Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


Aluminum=== 


FURNISHED EITHER BARE OR INSULATED 


FOR 





Minimum First Cost 9 5 Railway Feeders 
Equal Conductivity Power Transmission 


Maximum Strength Telephone and 
Lightest Weight Telegraph Work 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 31-33 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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Otis Elevator Company 


PACIFIC COAST DEPARTMENT 









Hydraulic, Electric, Steam, Belt, 


and 


Hand Power Elevators 
FOR PASSENGER AND FREIGHT SERVICE 


OFFICES AND WORKS 


207-209 Second Street, San Francisco, Gal. 


Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


ee 


OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 
Hydraulic Works at Brooklyn, N. Y. and Etizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 










LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 
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NEW YORK CHICAGO BOSTON PHILADELPHIA LONDON PARIS 
150 NASSAU STREET MONADNOCK BLOCK ATLANTIC BANK BUILDING THE BOURSE 58 MANOR PARK ROAD 22 RUE DE LA BANQUE 
HARLESDON, N. W. 


Ohe Gngtneer 


Published Semi-Monthly by 


The Engineer Publishing Company 


Mr. J. M. Shawhan, Mgr., CLEVELAND, OHIO, February Ig, 1903. 
Journal of Electricity Publishing Co., 
144 Union Square Ave., San Francisco, Cal. 

DEAR StR—The copy of your publication for January has just come to my desk, and I cannot refrain from 
writing you that it is one of the most handsome it has ever been the writer’s pleasure to look through. From cover to 
cover it is a magnificent issue. Almost never have I seen half-tones the equal of those therein. 

While I have not had time to digest the reading matter, I am sure from the first casual observation, that it is 
fully up to the standard of the mechanical excellence of the number. With the wish that you may be able to produce 


many others of a like nature, I remain, 
Yours very truly, 
C. S. McMaHAN, 


Secretary and Business Manager. 


We made the illustrations. 


The Half Tone Co. 


144 Union Square Avenue San Francisco, Cal. 


California Limited 


An ideal train 
for those who 
seek the best 


Santa Fe 
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GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


— POW Pues --— 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED SEND FOR CATALOGUE 





Tangential Water Wheels 


i. 


We build Water Wheels 
for any head and for any 














power. Complete electrical 
power generator wheels a 
specialty. Large wheels up 
to 50 feet diameter for driv- 
ing compressors. 

SEND FOR CATALOGUE NO. 4 


3000-HORSEPOWER UNIT AT COLGATE STATION TRANSMITTING POWER 225 MILES 


RISDON IRON WORKS 


Offi dB h Works, Folsom and Steuart Sts. . e ‘ 
a an Mala Works en vaste, Mabiens. San Francisco, California 
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Centrifugal Pumps 


FOR 


Irrigation, Mining, Dredging and Municipal Service 


Steam and Gas Engines, Boilers, Etc. 


Z BYRON JACKSON MACHINE WORKS 


411 Market Street San Francisco, Cal 










LODa4 : ~ REQ 
a 
TRADE me 4 mb by MARK 


IMPERIAL PORCELAIN 





EMERALD GLASS 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 Arch Dtrect, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY  cprzsewratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WI RE ROPE AND OF... 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 
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TYPE M TRANSFORMERS 


OF THE 


Wagner Electric Manufacturing Company 
St. Louis, Mo., U. S. A. 


ARE 


Mechanically 
and 
Electrically 
= Perfect. 
Highest Possible 
Efficiency. 


Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California 
519 Mission Street, San Francisco, Cal. 





Bullock Electric Manufacturing Company’s 
Alternating Current Systems of Transmission 


The Mark The Mark 





of of 


Distinction 


Distinction 





700 horsepower Motor-Generator Set 


Are complete and provide for the transmission of energy over any practicable distance at required voltages 


DESCRIPTIVE BULLETINS FURNISHED ON REQUEST 


Pacific Coast Agents: WAGNER- BULLOCK ELECTRIC COMPANY. si, FRANCISCO, CAL. 


OF CALIFORNIA 


Bullock Electric Manufacturing Company, Cincinnati, Ohio, U. S. A. 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 





Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


137-151 FIRST STREET 


Telephone Main 5679 San Francisco, Cal. 


* 


Best by Test! 


Tutthill Water Wheels 


Adapted to All Speeds and Heads 
High in Efficiency! Low in Cost! 


Write for our Water Wheel Catalogue. It 
is replete with hydraulic data 
and—gratis 





Oakland Iron Works 
Business Office: 
330 Market Street, San Francisco 
’Phone Main 1007 


Works, Second and Jefferson Streets, Oak- 
land. 'Phone Main 342 


RIVETED IRON AND STEEL PIPE 
















§ 


Overalls’ 


They are no disgrace, it is true. 
The greatest men in the industrial 
world today began their careers in 
overalls, but they soon outgrew 
them. Isn’t it time for you to out- 
grow yours? We can train you for 
a position of responsibility in which 
you will not need overalls. To learn 
how to prepare for responsibility 
and double your salary, mark X 
after the position you want in the 
list below, and send this ad to us 
with your name and address. 








rE RRA a EE Mob acca NTS Meme rm. 
THE SCHAW-BATCHER COMPANY PIPE WORKS, 


539 MISSION 8T., #11 to 219 J 8T., 
SAN FRANCISOCO. SACRAMENTO. 






International Correspondence Schools, 
| Box 905, Scranton, Pa. 


GEORGE E. CARTER & CO. ic ie se 


Architectural Drafisman 
Chemist 
Room 52, Crocker Building SQUARE SAWN 


SAN FRANCISCO REDWwOCR Po | e Ss 
ROUND 
Telephone Main 545 RED CEDAR 


Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 













|_|] To Speak French 
ar Speak German 
|__| To Speak Spanish 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 J now that business is good. 


(Clean Boilers.) Try it DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, “7.5.2%" 29-33 Rialto Bldg., Chicago, Il. 


PACIFIC METER COMPANY 


17-19 Fremont Street, San Francisco, Cal. 





MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 


PROMPT ATTENTION CORRESPONDENCE SOLICITED 


Sunset Route 


From Whizzing San Francisco to Quaint New Orleans 


Ocean to Gulf 


FRENCH MARKET, NEW ORLEANS 
Missions, Mexicans, Mirages, Aztec Ruins, Frontier Forts, Palms, Cities, Cotton Fields, 
: Rice Culture, Sugar Making 
One Continuous Change of Scene 


SEAT EAT A 
Heavy Rails and Oiled and Dustless Track 
Get “‘ Wayside Notes Along Sunset Route’ of any agent 


Southern Pacific 
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Managers have no line troubles when using 


Locke Insulators 






VICTOR TYPE 


Line Pressure 
100,000 Volts. 


Tested to 
150,000 Volts. 


PATENTED 
Sept. 28, 1897 
June 7, 1898 
May 29, 1900 

Other patents now 
pending. 


On Longest Power Transmission Lines in the World 


goo,o00 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volis . ... .- 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
31-33 New Montgomery Street, San Francisco. 
511 Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. 
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course, detailed bibli 


moderate. Short 
writer. 


Adopted by 
STANDARD 
ELECTRIC 
CoMPANY 


Of California. 
plants 


Bay COUNTIES 
POWER 
COMPANY. 


Jersey City, N. J. 


Mois Scientifique et Industriel 


Analytic Review of Technical Reviews 
33 Boulevard des Batignolles, Paris 


This work, published under the patronage of the most illustrious and 
learned gentlemen of France, England, Germany, Austria, Italy, Switzerland, 
United States of America, etc., gives a monthly practical essay on 600 articles, 
chosen from amongst the best memoirs, articles and studies published in the 
whole world in the English, French, German and Russian languages, etc. 
This publication is for industrial engineers, industrial financiers, professors, 
civil engineers, chemists, and anyone who has time to spare for reading or who 
is in need of information. 

Yearly Subscription 
Single Numbers (160 pages) 6a uty 
Free specimens on application (send 6-cent postage stamp) 
TECHNICAL OFFICE OF THE M. 8. I. 

We have with our collaborators opened an office to furnish answers to all 
scientific, technical and bibliographical studies or questions. We help indus- 
trials who have opened new enterprises, professors who must resolve un- 
familiar problems, lecturers, teachers, students, etc. We furnish a complete 
raphical work, complete study, cost prices, plans, draw- 
ings, illustrations, ee. ete. Ask for special notice. The terms are very 

elays for answers. Manuscripts are the property of the 


Cae The Journal of Electricity, Power and Gas. 
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A constructing engineer of wide experience, espe- 
cially in high tension transmission problems, is open 
for engagement. Thoroughly competent to design 
and execute plans for either steam or hydraulic 
Ample reference will be given respecting 
integrity and ability. 


Address 
** ENGINEER.” 


Baal Graphite for all Purposes 


JOSEPH DIXON CRUCIBLE COMPANY 


Factory and Home Office: 


304 Market Street, 
SAN FRANCISCO 
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Pacific Coast Office 


300 Rialto Building 


San Francisco, Cal. 
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Bulletins, Blue Prints, Photographs, 
Etc., Mailed Free on Application 
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220 Devonshire Street, Boston, Mass. 638 Century Building, St. Louis, Mo. 
510 New England Building, Cleveland, Ohio. 


57 Perin Building, Cincinnati, Ohio. 48 West Jackson Blvd, Chicago, It, 
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Ericsson Telephones 
Standard of the World 


SWEDISH 
COAL GRAIN 
MICROPHONE 
AND 
BI-POLAR 
NEVER CHANGING 
RECEIVER 


a 


Write for Catalogues and Prices 





No, 260 (Bridging) 
1000 Ohm Ringer 


Electric, Railway and Manufacturers Supply Co. 
Pacific Coast Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 
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ELECTRICAL MACHINERY 
AND SUPPLIES 


Armature Winding, Repairs and Switchboards 





CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 


AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 


Century Electric Co. 


18 Second. Street San Francisco, Cal. 


Telephone Bush 352 


AMBITION 


ELL me your ambition and advise me as to your ability. 
opportunity to prove it your brains are valueless, 


I aid you to secure the opportunity. The Keystone Law and 


You may be the brainivst man in the world, but unless you have the 


atent Com- 


pany, of which I am president, will secure for you a valid patent at the lowest possible cost and with the broadest claims, 
and thereafter assist you in securing a market or purchaser for your invention by placing it before the public in a thorough, sys- 


tematic and business-like manner, and without cost to you until the patent has been sold. 
ventors should aim, namely, the conversion of their ideas into cash, I make possible without expense to you. 
Success has come to us from careful attention to our clients’ interests. 
thousands who are exacting in their requirements, and to these satisfied clients we can refer you. 


upon doing everything well. 


endorsement that can be asked. Write to me personally. 


Thus, the one object for which all in- 
Success in life depends 
Our success has drawn to us 
This is the strongest possible 


S. S. Williamson, President, The Keystone Law and Patent Company, 2012-2014 Betz Building, Philadelphia. 








= 


BUILT ANYWHERE 


BY 


LACY MFG. CO. 


STEEL PLATE WORK 


of every description 


WATER JACKETS 
REFINERY STILLS 
RIVETED STEEL PIPE 
FOR 


POWER ‘TRANSMISSION LINES 
WATER WORKS 


AND 


IRRIGATION SYSTEMS. 


LOS ANGELES, CAL. 
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JNO. MARTIN & Co. 
Seatrrie ~ SAN FRANCISCO Los Ancenes. 


ELEcTRICAL CONTRACTORS 
32& 33 New Montgomery S. 


aND ENGINLERS. a 
San FRANCISCO, Cal. 


Feb. 11, 1903. 


"Journal of Electricity, Power & Gas," 
# 144 Union square Ave., 
crrtr. 
Gent lemen:- 

We are just in receipt of your issue of January 1903, 
being your first annual number, and desire to congratulate you 
on the excellence of its general contents and appearance. 

The issue is a valuable one and should mike many 
friends for the Journal and a corresponding increase in the 
subscription list. 


With best wishes for the success of the paper, w 






Yours very truly, 
JNO. MART 





A, SORE LOTR SPUR RAS MED ACLOUETE AMG OMIA LEED BETERS Ge CONRIOL 


(ELEPMOME PRIVATE EXC PANE (07 


Chas;.C Moore & Co, 
ee eee 


Los Anoe.es, a pp 
103 So. Broadway. + , 
== Meet! on me, MIOHEST GRADE, 
218 Sevond Ave., Se, 
NEW TORK Office: a — : uae : 
eee San Fianedin ful ae, we, 1903. 


REPL) Manee OTETE 
“ FOR ATTENTION OF 


JOURNAL OP ELECTRICITY POWER AND GAS, 

Mr. J, m. Shawhan, Mgr: 

Gity. 
Gentlemen:- 
We are in receipt of the annual fhumber of 

your publication, and are pleased to observe that the “JOURNAL” 
has developed into one of the finest trade publications in the 
United Stdétes, In fact, we are surprised tnat the West can 
afford so magnificent a puDlication devoted to the interests 


of the Engineering field. 


Please accyut aur congratulations on the 
Tesult you have achieved, and accept our best @ishes for your 
continued success. 


Very truly yours, 


CLT/azs. ae *& 





LONG DISTANCE TELEPHONE, 
MAIN 661 


AOOMESS 244 COMMUNICATONS 
70 fet (08 @ORAT: Ow 


Lirkr Kb Cy; Mar Cianfuralion 

fellers Cleclrical Siefypliis, 
SEF Mission Street, 

Sus Hancisce Cal. feo 7-03. 


Caste Aporees LIEBER CODE. 


roLuts” 


Vre Je We Shawhan, 
Journal of Electricity, Power & Gas, 

144 Union Square Ave, City. 
Dear Sir - 

The Annual Number of the Journal exceeds your promises. 
Those of us who fall under the hypnotic spell of the "hustling 
solicitor for advertising” often find that their promises fail to 
become realities. In the-ease of the Journal's Anmual Number, you 
have given more than we had reason to expect. Ye are greatly 
pleased with the handsome appearance of the mumber, the readiag.mat- 
ter is of interest from cover to cover, and the whole publication a 


eredit to the interests which it represents. 


Very truly yours, 





T.H.V. Fe 


California Electrical Works 


S47 MISSION STREET 


San Franciaco. 


Pebruary 14th, 190s, 


Journal of Blectricity Power ami Gas, 

144 Union Square Aveme, 

San Francisco, Cal, 

Gentlemen:- 

We acknowleige your favor of February Sth, ami note that 
you have returned to us cut of building used in your Jamiary munber. 

We take this opportunity to congratulate you on your very 
handsome issue of Jamary, which is certainly 4 work of art and will 
undoubtedly benefit the elestrical trade of this section materially, 


ie 
a] 
- 

1 
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New Type Sunbeam Lamps 


Single Loop 


Standard Price Price 
Package Standard Broken 
Contains Package 


200 4 Candle Power $ .19 
200 6 as Ke .19 
200 8 19 
200 10 19 
200 16 19 
200° 20 19 
200 24 .19 
100 32 . .28 
100 .50 
20 1.00 


All voltages from 52 to 130. 


Double Loop 


Standard Price Price 
Package Standard Broken 
Contains Package Package 
200 8 Candle Power $ .21 $ .23 
200 10 _ . 21 23 
200 16 21 .23 
200 20 .28 .33 
200 24 .28 .33 
100 32 .36 41 
100 50 .70 75 
All voltages from 200 to 250. 
Above prices f. o. b. San Francisco. 


Write us for our Art Catalogue of the complete line. 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET 
SAN FRANCISCO, CAL. 
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Standard Underground Cable Co. 


OFFICES 
San Francisco, Pittsburg, New York, Philadelphia, Boston, Chicago 


FACTORIES 


Oakland, Cal. Pittsburg, Pa. Perth Amboy, N. J. 


MANUFACTURERS OF 


Bare and Insulated Wires and Cables of Every Description 
for Every Service, Aerial, Underground, Submarine 
and Interior, for Electric Light, Traction, Power 
Transmission, Telephone, Telegraph, 

Mines, Interior Work, Etc. 


LARGE LOCAL STOCKS ALWAYS ON HAND 


We operate the only factory on the Pacific Coast for the manufacture of Insulated 
Wires and Lead Covered Cables insuring prompt shipments. 


We Completely Install and Guarantee our Lead Covered Cables 


QHAS. 
Pacific Coast Sales Agent, 


FP. SLOANE 
Mills Building, San Francisco, Cal. 


A. B. SAURMAN, Manager 


Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 





World’s Standard 


ed Lae 


ies id 


a 


The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 
Mills Building 


San Francisco, Cal. 


New#York Block, JSeattie 


XXVii 


The accompanying 
cut shows a four-cir- 
cuit, three-wire, dis- 
tributing board, mains 
and circuits controlled 
by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 


fuse holders, are fed. 





CROUSE-HINDS DISTRIBUTING BOARDS 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 


Mills Building SAN FRANCISCO 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY [EVERY WHERE 


THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents 
MILLS BUILDING, SAN FRANCISCO 


Stimson Building, Los Angeles 
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typifies machinery markedly superior in points of engineering and manufacture over ordinary elec- 
trical apparatus. It comprises the latest developments and improvements in generators, trans- 
formers, rotary converters, motor-generator sets, switchboard apparatus, etc., and now includes 
railway equipments and supplies. S.K.C. apparatus is unequaled for its simplicity and reliability. 


Type A. QO. (Oil Insulated) 
S © K.. C. Lighting Transformers 


The lack of a good lighting transformer is directly respon- 
sible for bringing about, some ten or twelve years ago, the 
formation of the Stanley Electric Manufacturing Company, and 
we may consistently call to attention that it was a Stanley 
Transformer which was the first transformer entitled to any 
consideration as an efficient piece of electrical apparatus. 

Before the advent of this piece of apparatus little thought 
had been given to the transformer question. Almost anything 
sufficed; the impression given out by the manufacturers then 
in the field being that the transformer embodied everything 
that was good, had no leakage and possessed an efficiency well 
nigh perfection. Little or no education on the subject was to 
be had and investigation was discouraged. 

But the station manager was quick to appreciate more 
comprehensive study and more careful work, and the educa- 
tional policy instigated by our representatives began the 
awakening to a realization of what an important part of an 
outfit the transformer really is. 

Other manufacturers were made keenly cognizant that the 
‘“‘anything’’ would no longer suffice. The great manufactur- 
ing companies made strenuous efforts, utilizing their unlimited 
resources to check the movement of the new concern, which 
persisted in being sfecialists, had the courage to refuse to be 
bought up, and the ability to produce apparatus of unprece- 
dented excellence. 

‘‘New Types’’ of transformers became numerous, and 
then, as it began to be manifest what a thoroughly meritorious 
combination the Stanley transformer really was, the movement 
settled down to an era of study, improvement and development 
which has been of inestimable benefit and profit to the central 
station interests of the country. The appearance of the Stan- 
ley Transformer marked an important point in the status of 
alternating current. 

Sixteen sizes, varying from % to 30-kilowatt capacity, of 
A. O. Transformers are carried in stock. 


ee eee oe 
ee ere ee : 


S.K.C. Type A. O. Transformer. 


Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


JNO. MARTIN & CoO... PASSE cose AGENTS 


31-33 New Montgomery Street, San Francisco, Cal. 
5O7 Pioneer Building, Seattle, Wash. 511 Douglas Building, Los Angeles, Cal. 
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lypt us, a wood par- 
ticularly adapted 
for electric insulat- 
ing. Experts de- C } 
clare it the best pin t H Ap t 
clare it the best pin utier ammer aratus 
= of the elec- 

trical transmission 

lants on the Paci- Send for a sample of the 

ic ra We are 

making pins for E k Fl ib] C d . 

the Standard Elec- t 
So eee ureKka exipie ONndauUIT . 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 


many others. KILBOURNE & CLARK CO., 








Address, 
x ‘ 519 Mission Street, San Francisco, Cal. 
Hardwood Planing Mill Co. 24% /°S®: Telephone Red 4838 








Ruberoid Roofing | Malthoid Roofing 


The new roofing that is fire resisting. Will thoroughly protect 


ee 2 eon 


Malthoid Roofing is good for all climates. Heat, cold, rain, 
SOLE AGENTS gases, fumes and fire do not affect it. Comes in rolls ready for 
laying. Low freight charges. Inexpensive to apply, cheap in the 

first place and lasts for years. 


Corner of Sansome and Sacramento Streets Write for booklet —address dept. J. 


_SAN FRANCISCO, CAL. The Paraffine Paint Co. 
Send to us for samples and full information 24 Second Street San Francisco, Cal. 


KNIGHT’S 
WATER.... 
| 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 





Address all communications to 


KNIGHT & CO. 


= i a petenet § Suites Creek, Cal. 


oe EC 


REGULATIO ECONOM CONTINUOUS SERVICE 


Effected by Equipping t y 3 
ELECTRIC RAILWAY SYSTEMS with (Chloride Hccumulators at POWER HOUSE and SUBSTATIONS 





Sales Offices Railway Batteries Aggregating Over 142,000 K. W. Capacity Now in Service 


Philadelphia New York Boston 


cre es, om THE ELECTRIC STORAGE BATTERY CO. 


SAN FRANCISCO: Nevada Block PHILADELPHIA, PA. 
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Complete 





Sharp competition has made it necessary for works managers to reduce the cost of production 
to the lowest possible limit, so that a satisfactory relation may be maintained between expense 
and profit. Accurate cost systems and improved machinery have accomplished much. In 
many factories, however, otherwise-modernly equipped, little or no attention is given to an im- 
portant matter—the economical production of power. 

We have for a number of years been following up this line of work—equipping various indus- 
tries with the highest grade of machinery for Complete Power, Lighting, Heating and Pumping 
Plants, having installed during that time the largest power plants on the Pacific Coast. 


DESIGNS AND ESTIMATES FURNISHED UPON APPLICATION 





Chas.C. Moore& Co., Engineers 


Complete Power, Lighting, Heating 
... Pumping and Mining Plants... 


Main Office 


32 First Street, San Francisco, Cal. 


Branch Offices 


New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 


Eastern Oregon Representative, Albert Geiser, Baker City ia 
NO. 2 
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ANY Ol 


But in no way similar to old style ‘‘Oil Gas.”’ 


California, Texas, or any other Crude Oil, Distillate 


or Residuum is successfully used in making 


LOWE CRUDE OIL WATER GAS 


A High Class, Fixed Gas of any desired quality; 95 per cent. Combustible, and having a Calorific Value of from 650 
to 700 Heat Units when of from 20 to 22 Candle Power. 


MADE ENTIRELY FROM OIL 


Over Thirty Pacific Coast Cities Now Using This System and Other Plants Building 


CALIFORNIA LIGHT AND FUEL COMPANY 


576 Parrott Building 


SOLE BUILDERS 


Protected by Patents Issued and Pending 


San Francisco, Cal. 
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Centrifugal Pumps 


FOR 
Irrigation, Mining, Dredging and Municipal Service 


Steam and Gas Engines, Boilers, Etc. 


BYRON JACKSON MACHINE WORKS 


411 Market Street San Francisco, Cal 
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IMPERIAL PORCELAIN —™ Se a EMERALD GLASS 


———— = 
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PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 
suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from eta. 
5 inches to 15 inches for power transmission up to . 
80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 Maye Strect, BOSTON, MASS. 





JOHN A. ROEBLING’S SONS COMPANY  e2t3i2ts".. 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF . . 


Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 
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E. H. BENJAMIN Cc. L. CORY WYATT H. ALLEN A. M. HUNT WYNN MEREDITH 
Mining Engineer Electrical and Mechanical Electrical Engineer Mechanical and Hydraulic Electrical Engineer 
Engineer Engineer 
Telephone Main 1870 331 Pine Street , Cable Address “‘Edben’’ 

Expert Examination. Advisory Reports. Construction Supervision. 







EDWARD S. COBB 


gning and Consulting 


MECHANICAL AND HYDRAULIC ENGINEER 


Plans, Estimates, S fications, Tests, 
Supervision of Construction 


Room 223, Homer Laughlin Bldg., 
315 South Broadway, Los Angeles, Cal. 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer. 


F. G. BAUM 


Electrical Engineer 
Tests, Measurements, Reports, Examinations and 
Opinions 
Alternating Current Work a Specialty 
PALO ALTO 





Repwoop Poxxs 


For TELEGRAPH 


Ss TELEPHONE 
: Evectric LigHt 
Power PLANTS 
In lots and sizes to suit at sho:t_ notice 


Union Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 





CALIFORNIA 


Stanley A. C, Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St 


SEATTLE, WASH., Pioneer Building 
NEw YorK: Los ANGELES: 
146 Broadway. 511 Douglas Building. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 186; 


Headquarters for Telegraphic Codes 


















Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


417 RIALTO BUILDING. SAN FRANCISCO, CAL. 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, Main 989 


DONALD H. FRY 


Consulting and Constructing 
Electrical Engineer 












SCHOOL OF MINES AND ENGINEERING 


24 Post Street San Francisco. 







ee ee All Subjects Pettsining 10, Mising and Mining 
. 
John Partridge Engineering. 


ELECTRICAL ENGINEERING 


Theory, Demonstration, Construction, Laboratory 
and Shop Work. 


Students can enter for any course at any time. 
WRITE FOR CATALOGUE 


Importi d * 
Manufacturing Otationer 
Printer, Lithographer and Bookbinder 


306 California Street, San Francisco, Cal. 
Telephone Main 614 


P. A. REGER 


Sate Deposit Building, Room 608, San Francisco. 


R. S. MASSON 


























Consulting ; : pP | 
Electrical Dealer in all kinds of 
Engineer eeee METALS eeee a ¢ nN Ss 
232 Crocker Building 407 Lankershim Bldg. 
San Francisco, Cal. Los Angeles, Cal. 593 Mission Street San Francisco, Cal. 
*Phone Bush 481 "Phone James 1846 Telephone Bush 479 ‘ 
FRANK P. MEDINA J. C. GILSON R. EK. GILSON (iuaranteed Under 
Attorney-at-Law CRESCENT ELECTRIC COMPANY 


ELECTRICAL CASES A SPECIALTY 
Patents Trade Marks 


Room 321, Emma Spreckels Building 


San Francisco, Cal. 


W. STUART SMITH 


Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 
206 Sansome Street 
Room 29 SAN FRANCISCO, CAL 


Electrical Engineers and Contractors 
SUPPLIES 
Wholesale and Retail 


569 Thirteenth Street Oakland, Cal. 
Telephone Black 3241 


DO YOU WANT A STEAM ENGINEER? 

Reliable and practical engineers are fur- 
nished at short notice by addressing E. M. 
Pomeroy, chairman of the employment com- 
mittee of the National Association of Sta- 
tionary Engineers (San Francisco, No. 1, of 
California), whose office is at 126 Kearny 
Street, ’Phone Clay 698, San Francisco. 


$20,000 BOND 





THE KEYSTONE LAW AND PATENT CO., 
235 Betz Building, Philadelphia, 
which is the only bonded Patent Agency in the 


world, offer to make a Guaranteed Search of 
the Patent Office Records (not merely their 


Cc. LL. TURN ER Standard Electrical opinion) free of charge to readers of this journal 
Mechanical : . ho will send a sketch, model or description of 
Deanehtenne Construction Company |**’ = " 

: their invention. 
Complete Plant Work a Specialty ‘ : $< ah 
Address communications to Rialto Building They will also give a certificate of patent- 
20434 Eddy ra a . Tg Francisco, Cal. San Francisco ability which will be of great assistance to an 
’Phone Larkin 
Telephone Private Exchange 580 inventor in raising capital. 


Examinations and Surveys for Proposed Electric ‘ i i 
Power Plauts a Specialty. Valid Patents with the broadest claims 


G. F. WAKEFIELD Engineers and Contractors | *oe4 ° <sv weekly payments. 


Surveyor and Engineer Write today. 


Room 22, Porter Building, San Jose, California. | power Installations, Including Pole Lines S. S. WILLIAMSON, 
Surveys for “‘ Right of Way”’ applications over U.S. 


Government forest and other reserves. and Substations, a Specialtv President. 
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DEPARTMENT OF 


ENGINEERING AND MECHANIC ARTS CLEMSON AGRICULTURAL COLLEGE 
W. M. RIGGS, Drrecror A. & M. College of South Carolina 


IN CHARGE OF DIVISIONS 
ALBERT BARNES, MECHANICAL ENGINEER HENRY S. HARTZOG, LL. D., PRESIDENT 
W. M. RIGGs, ELECTRICAL ENGINEER 
T. G. Ports, Puysics 
R. E. LEE, DRAWING 
Cc. S. WRIGHT, MACHINE SHOP 
WILLIS JOHNSON, FORGE AND FOUNDRY 
J. H. Hoox, Woop SHopP 


CLEMSON COLLEGE, S. C., March 4, 1903. 
Journal of Electricity, Power and Gas, 
San Francisco, Cal.: 

GENTLEMEN—Your annual number came to hand a little late, but the excellence of the issue fully compensated 
for the waiting. 

We do not remember to have ever seen a better sample of the engraver’s art than is displayed in this publication. 
The illustrations are beautiful, and the reading matter, as usual, interesting and full of valuable suggestions. You 
certainly have good cause to be proud of this-your latest enterprise. With best wishes for your continued success, 


Yours very truly, 
W. M. RIGGs, 


Director Mechanical Department. 


We made the illustrations. 


The Half Tone Co. 


144 Union Square Avenue San Francisco, Cal. 


Some of the advantages of the California Automatic 
Telephone Company System 


Central energy. No cross talk. 

Only two terminals on switch jacks. 

One common battery line. 

White signal on black rubber. NO LIGHTS. 

Automatic disconnections, both local and trunks. 

Operator cut out. 

Absolutely secret service.. 

New signal given to operator for new call at once. NO WAITING. 
No plugs to pull, hence no broken cords. 

Panel of one hundred numbers 8% x 9% inches. 

No listening keys. 

Operator can take care of at least double number of calls. 

No lamps to burn out. No relays. 

U. S. Mint board at San Francisco THREE SECONDS connect and disconnect. 
No repairs made on U. S. Mint board since installation. 

Ten Volts does all the work. 


Office For Further Particulars Address F act ory 


206 Sansome Street Wm. F. Smith, Secretary 23 Stevenson Street 
wt ut vt Telephone Main 1475 wt wt ut 
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VICTOR 


HIGH PRESSURE 


TURBINES 


FOR HEADS UP TO 3000 FEET 







Simple in Construc- 
tion, Admitting 
Cre, ..% of Close Regulation 
— ——— | = * and Designed to 
ee — intl os Secure the Greatest 
, Amount of Power 
from the Least 
Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 
Company, Sacramento, 

Cal., to operate under 
- 630 feet head 


CORRESPONDENCE 
SOLICITED 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY °*xTOR.2""° 


SAN FRANCISCO OFFICE: 11-13 FIRST STREET 


Bryan=Marsh Company 


136 Liberty Street, New York 


Factory, Marlborough, Mass. 


THE CHAS. F. SLOANE CO. 
Mills Building, San Francisco, Cal. 


The Bryan-Marsh lamps are sold with the 
business-like guarantee that they will deliver 
more light (candle hours) for one cent 
than lamps of any competitor 


DISTRICT OFFICES 
CHICAGO, ILL. MINNEAPOLIS, MINN. PHILADELPHIA, PA. 
510 Fisher Building 1128 Lumber Exchange 1338 Real Estate Trust Building 
BOSTON, MASS. CINCINNATI, OHIO 
ry 315 Exchange Building 50 Perin Building 
Bryan-Marsh Double Filament Lamp 
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The Elblight System (Patented) 
consists of a combination of 
Flexible Cables 
and of specially prepared surfaces, or 
Electric Lighting Boards, 


These lamps may be 
stuck in 
and pressed home at any point on the 


Flexible Cables 
or the 
Electric Lighting Boards 





with e 
— es Firm Mecha = eure d Perf. 
ided with short pin terminals irm nical Support and Perfect 
se ” Electrical Contact 


Wherever You Stick 
he _@- the Lamp It Lights 


Safety, Durability, Flexibilit , Adjustability, Economy, 
Mutability, Adaptability, Imperviousness 





THE STANDARD ELECTRICAL CONSTRUCTION CO. 
RIALTO BUILDING 
120-130 New Montgomery Street, San Francisco, Cal. 


viittm FIXTURES 


Exclusive Designs. Fine Workmanship. Best of Material. 
; Satisfactory Prices. 





MORREAU GAS FIXTURE MANUFACTURING COMPANY 


OF CLEVELAND, OHIO 





THE STANDARD ELECTRICAL CONSTRUCTION COMPANY 4¢ENTS 


Office and Showrooms 


120-130 New Montgomery Street RIALTO BUILDING San Francisco, Cal. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 % now that business is good. 


(Clean Boilers.) Try it. 


DEARBORN FEED WATER TREA 


Dearborn Drug and Chemical Works, "22.2" 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


29-33 Rialto Bldg., Chicago, Ill. 





PACIFIC METER COMPANY 


17-19 Fremont Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment 


Our Own Patents. 


PROMPT ATTENTION 


POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 






VICTOR TYPE 


Adopted by 
Line Pressure 
STANDARD 
Volts. 
$00,000 ELECTRIC 
Tested to COMPANY 
150,000 Volts. Of California. 
PATENTED 
Sept. 28, 1897 Bay COUNTIES 
June 7, 1898 ; 
May 29, 1900 POWER 
Other patents now COMPANY. 
pending. 


On Longest Power Transmission Lines in the World 


goo,o0o LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures ahha to 100,000 Volts . . . 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
31-33 New Montgomery Street, San Francisco. 
511 Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. 


A. E. BROOKE RIDLEY 


Gas Meters 


Strong. Simple. 
CORRESPONDENCE SOLICITED 


Le Mois Scientifique et Industriel 


Analytic Review of Technical Reviews 
33 Boulevard des Batignolles, Paris 7 Passage Lemonnier, Liege 


This work, published under the patronage of the most illustrious and 
learned gentlemen of France, England, Germany, Austria, Italy, Switzerland, 
United States of America, etc., gives a monthly practical essay on 600 articles, 
chosen from amongst the best memoirs, articles and studies published in the 
whole world in the English, French, German and Russian languages, etc. 
This publication is for industrial engineers, industrial financiers, professors, 
civil engineers, chemists, and anyone who has time to spare for reading or who 
is in need of information. 

Yearly Subscription ee. rae 25 francs—$5.00 
Single Numbers (160 pages) 2 francs—40 cents 
Free specimens on application (send 6-cent postage stamp) 


TECHNICAL OFFICE OF THE M. 8. I. 

We have with our collaborators opened an office to furnish answers to all 
scientific, technical and bibliographical studies or questions. We help indus- 
trials who have opened new enterprises, professors who must resolve un- 
familiar problems, lecturers, teachers, students, etc. We furnish a complete 
course, detailed bibliographical work, ‘complete study, cost prices, plans, draw- 
ings, illustrations, Bom og omg etc. Ask for special notice. The terms are very 
moderate. Short delays for answers. Manuscripts are the property of the 
writer. 





A constructing engineer of wide experience, espe- 
cially in high tension transmission problems, is open 
for engagement. Thoroughly competent to design 
and execute plans for either steam or hydraulic 
plants Ample reference will be given respecting 
integrity and ability. Address 

‘** ENGINEER.” 

Cae The Journal of Electricity, Power and Gas. 


GRAPHITE PRODUCTIONS 


Graphite Resistance, Graphite Brushes, Graphite Paint 
Graphite Crucibles Graphite for all Purposes 


JOSEPH DIXON CRUCIBLE COMPANY 


Factory and Home Office: 304 Market Street, 
Jersey City, N. J. SAN FRANCISCO 


ELECTRICAL ENGINEER AND CONTRACTOR 


Automobiles Built, Stored and Repaired 


18-20 FELL STREET (Off Market), SAN FRANCISCO, CAL. 
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The only incandescent electric lamps manufactured on the Pacific Coast 
are those labeled 


“Improved California” 


Alll Candlepowers, All Voltages, All Wattages, 
All Bases, and All Are Absolutely Perfect 


Shag 


be | California Incandescent Lamp Co. 
¥ ¢ y Office and Salesrooms 

— RIALTO BUILDING 
120-130 New Montgomery Street 





San Francisco, Cal. 


Moki Girl Decorating Pottery 


California Limited 


An Ideal Train 


i Santa Fe 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 


I. T. E. CIRCUIT BREAKERS __C. S. FLUSH SWITCHES \WY 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 








COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 12-inch to inch, Carried in San Francisco. 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 





SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 
PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS a 
THE ERICKSON CONDUIT INSULATORS = ” * % GPS Double Threw. ee 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN TUBES, 
KNOBS, CLEATS, ETC. 





CLAY TUBES, KNOBS, 
CLEATS, ETC. « & 















FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 


Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Westinghouse 


Integrating 
Wattmeters 


Register all the energy all the time 
No More— No Less 
Accurate for years without cleaning 


or recalibration. 
For particulars address any office of 


Westinghouse Electric 
& Mfg. Co., Pittsburg, Pa. 


San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; 
Salt Lake City, 151 S. Main Street; Denver, Mountain Electric Co.; and other large cities. 


Westinghouse, Church, Kerr & Co. 


New York, Boston, Philadelphia, Engineers. Pittsburg, Chicago, —_ Detroit, 
Design and Equip Complete Power Plants for any purpose; also sell the product of 


pute. The Westinghouse Machine Co, «i. 


Designers and Builders of 
Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 











=—Aluminum=s== 


FURNISHED EITHER BARE OR INSULATED 


FOR 












Minimum First Cost 
Equal Conductivity 
Maximum Strength 
Lightest Weight 





Railway Feeders 
Power Transmission 
Telephone and 
Telegraph Work 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 31-33 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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Otis Elevator Company 


PACIFIC COAST DEPARTMENT 


Hydraulic, Electric, Steam, Belt, 


and 


Hand Power Elevators 


FOR PASSENGER AND FREIGHT SERVICE 


OFFICES AND WORKS 


207-209 Second Street, San Francisco, Gal. 


Worthington Pumping Engines and Hydraulic Machinery 
HENRY R. WORTHINGTON 


PUMPS oe 


OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 
Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Address all communications to HENRY R. WORTHINGTON 


Telephone, MAIN 5680 


LOCAL AGENTS: Moran Bros. & Co., Seattle Tatum & Bowen, Portland Baker Iron Works, Los Angeles 
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GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


moment TOW PUSIPS ~ —— 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED SEND FOR CATALOGUE 





Tangential Water Wheels 


We build Water Wheels 
for any head and for any 
power. Complete electrical 
power generator wheels a 
specialty. Large wheels up 
to 50 feet diameter for driv- 
ing compressors. 





SEND FOR CATALOGUE NO. 4 


3000-HORSEPOWER UNIT AT COLGATE STATION TRANSMITTING POWER 225 MILES 


RISDON [IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. * R i 
Main Works and Yards, Potrero. San Francisco, California 
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Bullock Electric Manufacturing Company’s 
Alternating Current Systems of Transmission 


The Mark 





of 
Distinction 


of 





1000 Kilowatt Alternating Current Generator at Shieks Island 


Are complete and provide for the transmission of energy over any practicable distance at required voltages 


DESCRIPTIVE BULLETINS FURNISHED ON REQUEST 


Pacific Coast Office: / WAGNER-BULLOCK ELECTRIC COMPANY.  *z:,213,MISSION STREET 


SAN FRANCISCO, CAL. 
OF CALIFORNIA 








Bullock Electric Manufacturing Company, Cincinnati, Ohio, U. S. A. 


Wagner Electric Manufacturing Company 


ST. LOUIS, MO. U. S. A. 


Type M Transformers Wagner Single Phase Motors 


High Efficiency, Low Heating and Consequently Long Life Are the only ones made that will start full rated load 





Wagner Type M Transforme: Without Case Type of {% to 3-horsepower Siz 
Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California °° Mission Street 


San Francisco, Cal. 
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Comments on the Annual 


ADOMESE ALL COMMUNICATIONS TO THE Company. 


DIRECTAND ALTERNATING CURRENT 
POWER TRANSMISSION MACHINERY 


Madani WEULM Feb. 16, 1903. 


Journal of Electricity, Power and Gas, 

144 Union Square Ave., 

San Francisco, Cal. 

Gent lemen:- 

Vo are just in receipt of your handsome 
axqal issue anil roild appreciate an additional 
copy which we could file in the ergineering i@art- 
ment. The copy received by this department io olways 
more or leoo mitilated by clipping, and we wish to have 
a complete copy of this speoial number. 

The writer wishes to add that the first sight of 
this isme sale him think that a oopy of tae Inland 
Printer had besn sent us. This issue is ‘certainly a 
great oredit to both you and your printers. 

Very truly yours, 
Northern Electrical Mfg. Co., 


9-7. Mgr. Advertising Dee! 


FROM A LITERARY SOURCE. 3 

The annual number of THE JOURNAL OF ELECTRICITY, POWER 
AND GaAs is a credit to its editor, and to the engineering fraternity 
of the coast. We have seldom seen a finer lot of half tone cuts, 
while the articles on various phases of the advance in power trans- 
mission in the State are such as to thrill the imagination. The 
initial article describes in detail the laying of the American trans- 
Pacific cable.— 7he Argonaut, San Francisco, February 23, 1903. 








HOW THE INLAND PRINTER VIEWS IT. 

The annual number of THE JoURNAL OF ELECTRICITY, POWER 
AND GAS, published at San Francisco, California, is a book of 124 
pages of descriptive and illustrative matter, and thirty-six pages 
of admirably displayed advertisements, size of page 9% by 12 
inches, enclosed in cover handsomely printed in gold and green 
on buff-colored stock. Composition, engravings, presswork and 
binding are all of the best quality, making a souvenir number of 
excellent value to its subscribers. It is issued ty The Journal of 
Electricity Publishing Company, 144 Union Square Avenue, San 
Francisco, California.— 7he Jn/and Printer, Chicago, March, 1903. 





WHAT A LEADING WEEKLY SAYS. 

THE JOURNAL OF ELECTRICITY, POWER AND GAS is out with its 
annual number, ‘‘Dedicated to those engineers and financiers 
whose matchless skill and discernment have liberated the manu- 
facturing interests on the Pacific Coast from the bondage of high- 
priced power.’’ This annual number is something that the pub- 
lishers have every right to view with pride. It contains over one 
hundred and fifty large pages, is printed on heavy plate paper, 
is excellently illustrated, and has an exceedingly artistic cover. 
Its reading matter embraces everything that will interest its 
patrons. It sells for 50 cents.—News Letter, San Francisco, Feb- 


ruary 19, 1903. 


TOWN TALK’S CRITICISM. 


One of the most creditable publications that ever came from a 
local press is THE JOURNAL OF ELECTRICITY, POWER AND Gas. 
It is issued by The Journal of Electricity Publishing Company and 
is devoted to the conversion, transmission and distribution of en- 
ergy. The annual number was a superb magazine. It was dedi- 
cated to ‘‘those engineers and financiers whose matchless skill and 
discernment have liberated the manufacturing interests of the Pa- 
cific Coast from the bondage of high-priced power.’’ It contains 
a very interesting and handsomely illustrated article by Alexander 
McAdie on the laying of the Pacific cable.— 7Zown Talk, San Fran- 
cisco, February 14, 1903. 








A NEWSPAPER VIEW. 


The annual number of THE JoURNAL OF ELECTRICITY, POWER 
AND GaAs is a splendidly illustrated issue of tiat valuable publica- 
tion. It contains an elaborate account of the laying of the 
American trans-Pacific cable, accompanying which is a map of 
the deep-sea soundings off the coasts of California, Mexico and 
the Hawaiian islands, and the route followed along the ocean 
floor by the cable. But the more valuable and interesting feature 
of the number is the detailed account given of the later additions 
to the great electric power plants installed in California. These 
details will not only interest the general reader, but they will 
satisfy also the electrical engineer, as all of the information giv- 
en is presented with that precision and accuracy which only an 
expert electrician could provide.— Chronicle, San Francisco, Feb- 
ruary 15, 1903. 





FROM A LOCAL STANDPOINT. 

The annual number of THE JOURNAL OF ELECTRICITY, POWER 
AND Gas, published at San Francisco, is highly attractive in 
appearance, filled with interesting illustrations, and contains 
much practical information relative to the development of elec- 
tricity for light and power purposes in this State. The publica- 
tion is edited by Geo. P. Low, a writer of wide information, who 
keeps in touch with the latest electric enterprises on the coast. 

One of the chief features of this number is a comprehensive 
article on the water and electric systems of the South Yuba, by 
Rudolph Warner Van Norden, of Sacramento, with numerous 
half tones. In an introductory note the editor says the results of 
Mr. Van Norden’s work during the past three years or more 
which embrace his connection with the Central California Elec- 
tric Company are shown in the completed electrical system of 
that Company as it stands today—one of the principal power 
transmission systems of the Pacific Coast.— ee, Sacramento, Feb- 
ruary 14, 1903. 


COMPLIMENTS FROM THE BULLETIN. 

The annual number of THE JOURNAL OF ELECTRICITY, POWER, 
AND GAs, which is just out, is a most valuable as well as a most 
artistic addition to the literature of the industries which it well 
represents. It is printed throughout on heavy calendered paper 
and is adorned with a large number of half tones, which are par- 
ticularly well reproduced. The articles are of course of a type 
bearing upon the ever-absorbing topic of power for the greater 
part, but there are few among them of too abstrusely scientific a 
nature to be followed by the average reader. Of particular in- 
terest to San Francisco people is the story of the laying of the trans- 
Pacific cable, which is well told by Alexander G. McAdie. The 
systems of the Edison Electric Company of Los Angeles, by Geo. 
P. Low, will attract the attention of all interested in up-to-date 
electrical problems, while R. W. Van Norden'’s article on the 
water and electric systems of the South Yuba in its exhaustiveness 
is one of the best, if not the best, on that particular branch of 
mechanical enterprise which has yet appeared. The systems of 
the United Electric, Gas and Power Company are also described 
at length. The volume contains several pages of timely editorial 
and is brightened by much personal matter of great interest. 
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THE JOURNAL OF ELECTRICITY, POWER AND GAs is to be con- 
gratulated upon the success of its annual number.—Au//etin, 
San Francisco, February 26, 1903. 





HOW REDLANDS REGARDS IT. 

J. Stanley Brown, in charge of the Edison company’s interests 
in this section, has brought to the Fac/s the annual number (Jan- 
uary) of THE JOURNAL OF ELECTRICITY, POWER AND GAS, pub- 
lished in San Francisco. The cover is thus inscribed; ‘‘Dedicated 
to those engineers and financiers whose matchless skill and dis- 
cernment have liberated the manufacturing interests of the 
Pacific Coast from the bondage of high-priced power.’’ It is a 
very handsomely bound and printed number, profuse in illustra- 
tions. The chief interest for our citizens, however, lies in the 
fact that it has, as frontispiece, an excellent picture of Redlands, 
over the title ‘‘The City of Redlands. The Birthplace of Poly- 
phase Transmission in America,’’ and an article of forty-six pages, 
by Geo. P. Low, on ‘‘The Generating, Transmission, and Distribu- 
tion Systems of the Edison Electric Company of Los Angeles, 
Cal.’’ This article has 143 illustrations, technical afd others, of 
the plant in Redlands, in the canyons and along the road to Los 
Angeles. The Redlands plant is minutely pictured and described, 
as is also the various electric devices and the sources of power in 
the mountains. Thus another prominent magazine comes to the 
front with a distinct notice of our beautiful city and surroundings, 
whose fame perforce must be world wide and forever known. 
The price of this superior number of the magazine is only 50 cents. 
—Redlands Daily Facts, February 16, 1903. 


FROM A TRADE STANDPOINT. 

The enormous growth of the use of electricity throughout Cali- 
fornia and the great engineering ingenuity that has been the means 
of bringing this force at a nominal cost to the very doors of users, 
has been beautifully and exhaustively told in the magnificent 
January edition of THE JOURNAL OF ELECTRICITY, POWER AND 
Gas, San Francisco, California, which places upon its front out- 
side cover this glowing tribute: 

‘* Dedicated to those engineers and financiers whose matchless 
skill and discernment have liberated the manufacturing interests 
of the Pacific Coast from the bondage of high-priced power."’ 

California abounds in an enormous water supply throughout its 
entire territory, the greatest of Nature’s forces, which for nearly a 
third of a century had been relegated to the obsolete, until lately, 
when it was found that the weight of even a small stream could 
create through ‘the dynamos an almost appalling power. So, it 
has come about, that like children who have left home, we return 
again to our parent Nature for the help that can alone be found 
there. We trust that this special number of THE JOURNAL OF 
ELECTRICITY, POWER AND GaAs, San Francisco, Cal., will be 
obtained and placed among the valuable references concerning 
electricity, in our public libraries. 

An injustice would be done in not giving to our readers the 
names of Editor Geo. P. Low and Manager J. M. Shawhan, who 
are responsible for this grand specimen of educational, technical 
magazine work.—Robert Mitchell Floyd, February 7rade Press 
List, Boston. : 


Pelton 
Water 
Wheels 


For continuous service (24 hours a day for 365 days a year) the Pelton Water Wheel can be 
depended on. Simplicity of construction, a minimum of wearing parts and the highest quality of 
mechanical skill make it deservedly the most popular water wheel in use. 

A minimum of water developing a maximum of power has won for the Pelton Wheel recognition 
in all parts of the world. Many of the largest plants are equipped with this wheel, nearly 12,000 
Pelton Wheels having been installed in the past seventeen years. 

Lost time and repairs are reduced to a minimum by the use of Pelton Wheels, and their substitu- 
tion for more complex systems will be found to be sound economy. 

Send for our catalogue showing many styles of Pelton Wheels and describing a few of the many 


ways they have been profitably used. 


PELTON WATER WHEEL COMPAN 





118 MAIN STREET, SAN FRANCISCO 
134 LIBERTY STREET, NEW YORK 
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The Doble Ellipsoidal Water Wheel Bucket 


Used 586 days of 24 hours each under a 1300 foot head of very gritty water 





- 


“year ¢ 
er 


- 


Note the absence of any erosion on the back or any irregular erosion on the inside 


A Simple Question of Arithmetic 


ASSUMING: that a certain manufacturer of water wheels had, at one time, 11,012 wheels 

running, aggregating 1,014,190 horsepower, and at $25.00 per horsepower per 

annum it would make an earning capacity Of.................. cccceceee coeeee ceeeeeeee cueees $25,354,750 OO 
With the DOBLE WHEEL, giving 10 per cent higher efficiency, the total income 

would be 27,890,225 00 
Or a NET GAIN PER ANNUM OF $2,535,475 00 


Can YOU afford to ignore these figures? ‘They have been proven in com,arative tests in actual practice. 


More Facts and Figures on Application 


Note the irregular erosion on inside and back of bucket 


ABNER DOBLE COMPANY 


ENGINEERS 


Established 1850 
Fremont and Howard Streets San Francisco, Cal. 
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Ericsson Telephones | ELECTRICAL MACHINERY 


Standard of the World 


SWEDISH 
COAL GRAIN 
MICROPHONE 
AND 
BIPOLAR 
NEVER CHANGING 
RECEIVER 


Write for Catalogues and Prices 





Electric, Railway and Manufacturers Supply Co. 


Pacific Coast Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 


Have you seen a copy 
of the new edition of 


AND SUPPLIES 
Armature Winding, Repairs and Switchboards 


CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 
AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 


Century Electric Co. 


18 Second Street San Francisco, Cal. 


Telephone Bush 352 


The American Telephone Journal 


The greatest telephone paper ever published. Articles of practical interest to the whole industry. 
Instructive to all, from the president to the operator. 





$200.00 IN CASH OFFERED IN PRIZES. 


Send for 
Sample Copy 


The American Telephone Journal 


116 Nassau Street 
City of New York 








BUILT ANYWHERE 


LACY MFG. CO. 


STEEL PLATE WORK 


of every description 


WATER JACKETS 
REFINERY STILLS 
RIVETED STEEL PIPE 
FOR 


POWER TRANSMISSION LINES 
WATER WORKS 


AND 


IRRIGATION SYSTEMS. 


LOS ANGELES, CAL. 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


137-151 FIRST STREET 


Telephone Main 5679 San Francisco, Cal. 











Best by Test! 


Tutthill Water Wheels 


Adapted to All Speeds and Heads 
High in Efficiency! Low in Cost! 


me 6OWrite for our Water Wheel Catalo: - It 
is replete with hydraulic dat 
and— —_ 


Oakland Iron Works 
Business Office: 

330 Market Street, San Francisco 
’Phone Main 1007 


Ten Thousand Chances 


in 


CALIFORNIA 


for 










Happiness and Riches 






Works, Second and Jefferson Streets, 
Oakland. ’Phone Main 342 


RIVETED IRON AND STEEL PIPE 





The Most Attractive Country Life 
and the Most Promising Cities 





COME AND SEE 





POR. HYDRAULIC MINBS, IRRIGATION AND POWER PLANTS. Manufactured from the 
best grades of IRON or STEEL by MODERN MACHINERY. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


539 MISSION 8T., 211 to 219 J 8T., 
SAN FRANCISCO. SACRAMENTO. 


The Bound Copies of 


The Journal of Electricity, Power and Gas 
For 1902 are Now Ready for Distribution. 


Until June 15th 
COLONIST RATES 
Southern Pacific 
Chicago - - = $33.00 
St. Louis = - = 30.00 
Kansas City 25.00 


Orders for same should be addressed to J. M. Shawhan, Manager 
144 Union Square Avenue, San Francisco, Cal. 


GEORGE E. CARTER & CO. 


Room 52, Crocker Building SQUARE SAWN Particulars of Agents 
SAN FRANCISCO Mes ee O es 
Telephone Main 545 RED CEDAR 








SOUTHERN PACIFIC 


Quotations Furnished ‘im Lots and Sizes to Suit Demands. and Pine Cross Arms 





APR 8 1903 


NON-ARCING 
D & W ruses 
“© SAPETY DEVICES 


A Standard Fuse which embodies the following 


elements: 


SAFETY to the wiring system it 


is intended to protect. 


SAFETY to ‘surrounding material. 
ACCURACY of fusing point in 


time value. 


ABILITY to interrupt a circuit 
without arc or flash. 


POSITIVE opening of high tension 


circuits. 


GRADED TERMINALS whereby 
fuse of large capacity can- 
not be inserted in circuits 


of smaller capacity. 


Write for Catalogue No. 9 


A Full Stock Carried by the 


CALIF ORNIA ELECTRICAL WORKS 


547 Mission Street, San Francisco, Cal. 
Exclusive Pacific Coast Agents 
WESTERN ELECTRICAL COMPANY 


New York St. Louis Denver Philadelphia 
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Standard Underground Cable Co. 


OFFICES 
San Francisco, Pittsburg, New York, Philadelphia, Boston, Chicago 


FACTORIES 
Oakland, Cal. Pittsburg, Pa. Perth Amboy, N. J. 


MANUFACTURERS OF 


Bare and Insulated Wires and Cables of Every Description 
for Every Service, Aerial, Underground, Submarine 
and Interior, for Electric Light, Traction, Power 
Transmission, Telephone, Telegraph, 

Mines, Interior Work, Etc. 


LARGE LOCAL STOCKS ALWAYS ON HAND 


We operate the only factory on the Pacific Coast for the manufacture of Insulated 
Wires and Lead Covered Cables insuring prompt shipments. 


We Completely Install and Guarantee our Lead Covered Cables 
CHAS. FF. SLOANE 
Pacific Coast Sales Agent, Mills Building, San Francisco, Cal. 


A. B. SAURMAN, Manager 


The accompanying 
cut shows a four-cir- 
cuit, three-wire, dis- 
tributing board, mains 
and circuits controlled 
by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 


fuse holders, are fed. 


CROUSE-HINDS DISTRIBUTING BOARDS 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 


Mills Building SAN FRANCISCO 





Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 





World’s Standard 
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The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 


Mills Building San Francisco, Cal. 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
MILLS BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angeles 





a 





ste eene 


= GR 


_c°" 


-_ 


eam Arad et 


oneal oe ANT 


Pee ee ters oer 

























XXViii THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


Ki Km K 
Che, ystem 













Includes Also 


Revolving Field Generators 
Direct Current 
fienerators and Motors 
Rotary Converters 
Motor-Generator Sets 
Frequency Changers, Etc. 


- a — _— - = ™ 
doe sects ¥ oe . ‘x o ss Seite : " “ee 5 : 
ielaosi sees amma OE ce ERS es d , S.-i we 
‘ee: LE Eee EDs ma. eT “ oe eect : = 
mi Pere” . Pas oe OG Ae el poe SS. Aa a aA 
a ee 2 ah mn ? e 3 2 = Ms 
a : { Se ; i : : = 


oe TL sess ate pone 
y srs nad 
TS 9a Mg ag ry 


Sea id Gah ~ ke 


Apparatus Unequaled for Simplicity 
and Reliability 





The S.K.C, System consists 
exclusively of High-Class Ap- 
paratus. From the simple 
Motor or Dynamo or small 
Transformer to the greatest plant extant, complete in every detail, which transmit thousands 
of horsepower over hundreds of miles. 


ee 


8.K.C. 2500 KILOWATT REVOLVING FIELD GENERATOR 






Stanley Electric Manufacturing Company 
Pittsfield, Mass. 





JNO. MARTIN & CO, FASHIS SOAST AGENTS 


31-33 New Montgomery Street, San Francisco, Cal. 
5O7 Pioneer Building, Seattle, Wash. S511 Douglas Building, Los Angeles, Cal. 
Lillibridge, N. ¥.—25-1253 
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This pin is made 
of seasoned euca- 
lyptus, a wood par- 
ticularly adapted 

* for electric insulat- 
ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 

lants on the Paci- 
ic Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 


Hardw Planing Mill Co. 248 ose. 


Ruberoid Roofing 


Bonestell, Richardson & Co. 


SOLE AGENTS 


Corner of Sansome and Sacramento Streets 
SAN FRANCISCO, CAL. 


Send to us for samples and full information 


|= == 


== ee 


REGULATION ECONOMY 
itn accuray averans wish 


Sales Offices 
Philadelphia New York Boston 
Chicago Baltimore Cleveland 

St. Louis Havana 


SAN FRANCISCO: Nevada Block 


NERNST LAMPS 


Cutler Hammer Apparatus 


Send for a sample of the 


Eureka Flexible Conduit 


KILBOURNE & CLARK CO., 


519 Mission Street, San Francisco, Cal. 
Telephone Red 4838 


Malthoid Roofing 


Made in California where materials are produced. The lowest 
priced roofing made. Lasts longer than all others. It is weather 
and water proof and fire resisting. 

Made of felt thoroughly saturated with P. & B. Compound. 
Not impaired by varying temperatures. Does not evaporate, 
crack, expand or contract. A low priced roofing that cannot be 
equaled. 

Send for booklet —address Dept. /. 


The Paraffine Paint Co. 


24 Second Street San Francisco, Cal. 


KNIGHT'S 
WATER.... 
MPoOCL... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 


For full ulars send 
for ptive catalogue. 


Sutter Creek, Cal. 


CONTINUOUS SERVICE 


‘Chloride Hccumulators at POWER HOUSE and SUBSTATIONS 
Railway Batteries Aggregating Over 142,000 K. W. Capacity Now in Service 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 
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Sharp competition has made it necessary for works managers to reduce the cost of production 
to the lowest possible limit, so that a satisfactory relation may be maintained between expense 
and profit. Accurate cost systems and improved machinery have accomplished much, In 
many factories, however, otherwise modernly equipped, little or no attention is given to an im- 
portant matter—the economical production of power. 

We have for a number of years been following up this line of work—equipping various indus- 
tries with the highest grade of machinery for Complete Power, Lighting, Heating and Pumping 
Plants, having installed during that time the largest power plants on the Pacific Coast. 


DESIGNS AND ESTIMATES FURNISHED UPON APPLICATION 





Chas.C. Moore & Co., Engineers 


CONTRACTORS FOR 


Complete Power, Lighting, Heating 
_,.. Pumping and Mining Plants... 


Main Office 


32 First Street, San Francisco, Cal. 


Branch Offices 
New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 


Eastern Oregon Representative, Albert Geiser, Baker City 
Ad No. 235 
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Illustrated articles are designated by an asterisk (*) and editorials by a dagger (+). 
such titles are in quotation marks when given literally. 


Matter is indexed by subjects discussed rather than by titles of articles, but 
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California, Texas, or any other Crude Oil, Distillate 
or Residuum is successfully used in making 


LOWE CRUDE OIL WATER GAS 


A High Class, Fixed Gas of any desired quality; 95 per cent. Combustible, and having a Calorific Value of from 650 
to 700 Heat Units when of from 20 to 22 Candle Power. 


MADE ENTIRELY FROM OIL 


But in no way similar to old style ‘‘Oil Gas.”’ 


Over Thirty Pacific Coast Cities Now Using This System and Other Plants Building 


CALIFORNIA LIGHT AND FUEL COMPANY 


576 Parrott Building 


SOLE BUILDERS 


San Francisco, Cal. 


Protected by Patents Issued and Pending 
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Centrifugal Pumps 


FOR 
Irrigation, Mining, Dredging and Municipal Service 





Steam and Gas Engines, Boilers, Etc. 





BYRON JACKSON MACHINE WORKS 


JACKSON CENTRIFUGAL PUMP 411 Market Street San Francisco, Cal 





EMERALD GLASS 


IMPERIAL PORCELAIN 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to : 


80,000 volts. 
Catalogues, Blue Prints and Detailed Information upon request. 


JOHN A. ROEBLING’S SONS COMPANY 2233252hS'es 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


nasa WIRE ROPE lepers 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


7 Arch Street, BOSTON, MASS. 
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E. H. BENJAMIN Cc. L. CORY WYATT H, ALLEN A. M. HUNT WYNN MEREDITH 
Mining Engineer Electrical and Mechanical Electrical Engineer Mechanical and Hydraulic Electrical Engineer 
Engineer Engineer F 
Telephone Main 1870 331 Pine Street Cable Address ‘‘Edben’’ 
Expert Examination. Advisory Reports. Construction Supervision. 














EDWARD S. COBB 


Designing and Consulting 


MECHANICAL AND HYDRAULIC ENGINEER 


Plans, Estimates, Specifications, Tests, 
Supervision of Construction 


Room 223, Homer Laughlin Blidg., 
315 South Broadway, Los Angeles, Cal. 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer. 


F. G. BAUM 


Electrical Engineer 
Tests, Measurements, Reports, Examinations and 
Opinions 
Alternating Current Work a Specialty 
PALO ALTO 


Repwoop Potgs 


For TELEGRAPH 


Si TELEPHONE 
: Exectric Lieut 
PowER PLANTS 
In lots and sizes to suit at short notice 


Union Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 





CALIFORNIA 


Stanley A. C. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 


SEATTLE, WaSH., Pioneer Building 
NEw YorE: Los ANGELES: 
146 Broadway 511 Douglas Building. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(BLECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Headquarters for Telegraphic Codes 


Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


417 RIALTO BUILDING. SAN FRANCISCO, CAL. 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 


Telephone, MAIN 989 























SCHOOL OF MINES AND ENGINEERING 


24 Post Street San Francisco. 

















. a MINING 
DONALD H. FRY AD he Cee tee 208 Ciphers Kept ia Steck All Subjects Pertaining to Mining and Mining 
John Partridge Raginecring. 


Consulting and Constructing 


Importing and ELECTRICAL ENGINEERING 
Electrical Engineer 


. 
Manufacturing Stationer Theory, Demonstration, Construction, Laboratory 
Printer, Lithographer and Bookbinder ee Se 


306 California Street, San Francisco, Cal. Students can enter for any course at any time 
Telephone Main 614 WRITE FOR CATALOGUE 


P. A. REGER Standard Electrical 


Safe Deposit Building, Room 608, San Francisco. 


R. S. MASSON 

















Consulting ‘ ae : 
Electrical Dealer in all kinds of Construction Com pany 
Engineer cess MERTALB cee “1d; 
232 Crocker Building 407 Lankershim Bldg. Rialto Building 
San Francisco, Cal. Los Angeles, Cal. 593 Mission Street San Francisco, Cal. S Francisc 
’Phone Bush 481 "Phone James 1846 Telephone Bush 479 an CISCO 
Telephone Private Exchange 580 
FRANK P. MEDINA J. C. GILSON R. KE. GILSON 
Attorney-at-Law CRESCENT ELECTRIC COMPANY Engineers and Contractors 
ELECTRICAL CASES A SPECIALTY Electrical Engineers and Contractors z 
Patents Trade Marks SUPPLIES 
a Wholesale and Retail Power Installations, Including Pole Lines 
Room 321, Emma Spreckels Building | 550 thirteenth Street Oakland. Cal. : : er 
San Francisco, Cal. Telephone Black 3241 and Substations, a Specialty 
W STUART SMITH DO YOU WANT A STEAM ENGINEER ? 
7 4 . e 4 , s 
Consulting Engineer Reliable and practical engineers are fur- F; Ets 
Electrical ce we Hydraulic nished at short notice by addressing E. M. irst ass Printing 
; : bal Pomeroy, chairman of the employment com- 
jon, Ad R . ; * 7? “aga . oa . 
hon Mae mittee of the National Association of Sta- Is Our S ectalt 
Spanish Spoken. tionary Engineers (San Francisco, No. 1, of Pp y 
206 Camoome sireet aisha ia California), whose office is at 126 Kearny 
ee SAN FRANCISCO, CAL | Street, "Phone Clay 698, San Francisco. : 
Office Stationery, Books. 
C. L. TURNER Pamphlets and Catalogues 
Mechanical POSITION WANTED ote 
Draughtsman Designed and Executed in the Highest 
or ° 4 ‘ - « « Style of the Printer’s Art... 
Complete Plant Work a Specialty By electrician with light, railway or 
Address communications to construction company; two years’ Js 


204}, Eddy renee a aS <i 2 gy Francisco, Cal. experience in practical work; thor- Note the Recent Catalogues issued for the Pelton Water 
e rkin sue . . ‘ 
oughly familiar with the installa- | Wheel Company and the Hercules Gas Engine Company. 
Examinations and Surveys for Proposed Electric tion and operation of plants, line WE PRODUCED THEM 
Power Plants e Specialty. construction and repair work; good 


as 
G.-F. WAKEFIELD technical and commercial education; 
Surveyor and Engineer age 23; good mechanical draughts- Stanley- Taylor Company 
man. Address C. E. BENNETT, 421 Le , 
Room 22, Porter Building, San Jose, California. So. West Temple Street, Sant Saike 656 Mission Street San Francisco, Cal. 


Surveys for ‘‘ Right of Way’”’ applications over U.S. : s 
Government torest and other reserves. City, Utah. Telephone” Main 5199 


3 


ae AER RAE 0 


—— = 
We cde cee 1 FAs 


2 


. 


pet MBean ait 0s Cat Ait TARO Kn I TF 


ee en Orn 








viii 








Used with 400,000 horsepower of water wheels 
in this ane alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 





Pacific Coast Agents 


JNO, MARTIN & CO. 
33 New Montgomery Street 
SAN FRANCISCO, CAL. 


Pioneer Building 
Seattle 
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We are Working Night and Day 
on Orders for 


Our artists will make your drawings 
Our photographers take your photographs 
Our workmen do your work on time and 


Our collectors take your money. 


»* 


“Fiebre 


144 Union Square Avenue, San Francisco, Cal. 


We do the work for this publication 


Some of the advantages of the California Automatic 
Telephone Company System 


Central energy. No cross talk. 


Only two terminals on switch jacks. 


One common battery line. 


White signal on black rubber. NO LIGHTS. 
Automatic disconnections, both local and trunks. 


Operator cut out. 
Absolutely secret service. 


New signal given to operator for new call at once. NO WAITING. 
No plugs to pull, hence no broken cords. 
Panel of one hundred numbers 8% x 9% inches. 


No listening keys. 


Operator can take care of at least double number of calls. 


No lamps to burn out. No relays. 


U. S. Mint board at San Francisco THREE SECONDS connect na disconnect. 
No repairs made on U. S, Mint board since installation. 


Ten Volts does all the work. 
Office 
206 Sansome Street 


For Further Particulars Address 


Wm. F. Smith, Secretary 


Factory 
23 Stevenson Street 


& s ws Telephone Main 1475 #& # 
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VICTOR 


HIGH PRESSURE 


TURBINES 


FOR HEADS UP TO 3000 FEET 










Simple in Construc- 
tion, Admitting 
of Close Regulation 
and Designed to 
Secure the Greatest 
Amount of Power 
from the Least 
Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 
Company, Sacramento, 


Cal., to operate under CORRESPONDENCE 


630 feet head a ig SOLICITED 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY 4x70: 2" 


SAN FRANCISCO OFFICE: 11-13 FIRST STREET 


Bryan-Marsh Company 


136 Liberty Street, New York 


Factory, Marlborough, Mass. 














THE CHAS. F. SLOANE CO. 


Mills Building, San Francisco, Cal. 


The Bryan-Marsh lamps are sold with the 
business-like guarantee that they will deliver 
more light (candle hours) for one cent 
than lamps of any competitor 


DISTRICT OFFICES 
CHICAGO, ILL. MINNEAPOLIS, MINN. PHILADELPHIA, PA. 


510 Fisher Building 1128 Lumber Exchange 1338 Real Estate Trust Building 
BOSTON, MASS. CINCINNATI, OHIO 
315 Exchange Building 50 Perin Building 


. 7 
Bryan-Marsh Double Filament Lamp 
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The Eblblight ayia pees) 


These lamps may be 


consists of a combina stuck in 
"Flexible Cables. and pressed home at any point on the 
and of specially prepared surfaces, or Flexible Cables 





Electric Lighting Boards, r or the 
with ) Electric Lighting Boards 
Elblight Lamps thereby obtaining 


ided with short Is Firm Mechanical Support and Perfect 
— Electrical Contact 


Wherever You Stick 
he _@ the Lamp It Lights 


Safety, Durability, Flexibility, Adjustability, Economy, 
Mutability, Adaptability, Imperviousness 





THE STANDARD ELECTRICAL CONSTRUCTION CO. 
RIALTO BUILDING 
- 120-130 New Montgomery Street, San Francisco, Cal. 


SE FIXTU RES 


Exclusive Designs. Fine Workmanship. Best of Material. 
Satisfactory Prices. 


MORREAU GAS FIXTURE MANUFACTURING COMPANY 


OF CLEVELAND, OHIO 


THE STANDARD ELECTRICAL CONSTRUCTION COMPANY 4325TS 


Office and Showrooms 


120-130 New Montgomery Street RIALTO BUILDING San Francisco, Cal. 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. xi 


LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 % now that business is good. 


(Clean Boilers.) Try it DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, "2.2" 29-33 Rialto Bidg., Chicago, III. 


PACIFIC METER COMPANY 


17-19 Fremont Street, San Francisco, Cal. 








MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 
a iets imei ae ee 


POWER TRANSMISSION | Le Mois Scientifique et Industriel 


Analytic Review of Technical Reviews 
Managers have no line troubles when using 


33 Boulevard des Batignolles, Paris 7 Passage Lemonnier, Liege 
Locke Insulators 


















This work, published under the patronage of the most illustrious and 
learned gentlemen of France, England, Germany, Austria, Italy, Switzerland, 
United States of America, etc., gives a monthly practical essay on 600 articles, 
chosen from amongst the best memoirs, articles and studies published in the 
whole world in the English, French, German and Russian languages, etc. 
This publication is for industrial engineers, industrial financiers, professors, 
civil engineers, chemists, and anyone who has time to spare for reading or who 
is in need of information. 

Yearly Subscription - - - - -  =25 francs—$5.00 
Single Numbers (160 pages) - - . 2 francs—40 cents 
Free specimens on application (send 6-cent postage stamp) 
TECHNICAL OFFICE OF THE M. 8. I. 

We have with our collaborators opened an office to furnish answers to all 
scientific, technical and bibliographical studies or questions. We help indus- 
trials who have opened new enterprises, professors who must resolve un- 
familiar problems, lecturers, teachers, students, etc. We furnish a complete 
course, detailed bibliographical work, complete study, cost prices, plans, draw- 
ings, illustrations, projections, etc. Ask for special notice. The terms are very 
moderate. Short delays for answers. Manuscripts are the property of the 
writer. 






VICTOR TYPE 


Adopted by 
Line Pressure STANDARD A constructing engineer of wide experience, espe- 
100,000 Volts. ELECTRIC cially in high tension transmission problems, is open 
Tested to COMPANY for engagement. Thoroughly competent to design 
150,000 Volts. ofCalifornia. | @2Nd execute plans for either steam or hydraulic 
PATENTED plants Ample reference will be given respecting 
Sept. 28, se? Bay CounTIES | integrity and ability. Address 
May’ 29, 1900 ie POWER ‘« ENGINEER.” 
OMe vading. Pre a COMPANY. Cae The Journal of Electricity, Power and Gas. 






On Longest Power Transmission Lines in the World 


goo,ooo LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volis . . .. . 


GRAPHITE PRODUCTIONS 


Graphite Resistance, Graphite Brushes, Graphite Paint 






rere tnt Graphite Crucibles ote Graphite for all Purposes 
Se aS JOSEPH DIXON CRUCIBLE COMPANY 
31-33 New Montgomery Street, San Francisco. Factory and Home Office: 304 Market Street, 
511 Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. Jersey City, N. J. SAN FRANCISCO 





ELECTRICAL ENGINEER AND CONTRACTOR 
A EK BROOKE RIDLEY Automobiles Built, Stored and Repaired 
' : 18-20 FELL.STREET (Off Market), SAN FRANCISCO, CAL. 
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The only incandescent electric lamps manufactured on the Pacific Coast 
are those labeled 


“Improved California” 


Alll Candlepowers, All Voltages, All Wattages, 
All Bases, and All Are Absolutely Perfect 


California Incandescent Lamp Co. 
il Office and Salesrooms 
| RIALTO BUILDING 
120-130 New Montgomery Street San Francisco, Cal. 





Moki Girl Decorating Pottery 






Chicago 


via the 


California Limited 


An Ideal Train 


et oe Santa Fe 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 


I. T. E. CIRCUIT BREAKERS _C. S. FLUSH SWITCHES \W 


Iron Wall Boxes, Wood Mats, Etc 





Protection for Light, Heat and Power Circuits 
COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 4-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 44-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION GO. 


MANUFACTURERS OF 





SOLE MANUFACTURERS AND PATENTEES OF 
PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS ee eee pe aa Sanaa sel 
THE ERICKSON CONDUIT INSULATORS | ~~” ™ “PSintic or Double Threw. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 
CLAY TUBES, KNOBS, 
CLEATS, ETC. #* & 


PORCELAIN TUBES, 
KNOBS, CLEATS, ETC. 





FACTORY DELIVERY 





NATIONAL CONDUIT AND CABLE CO. 
MANUFACTURERS 
PAPER INSULATED LEAD ENCASED CABLES 
For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 


Pacific Coast Sales Agents 
Write for Catalogues SAN FRANCISCO, CAL. 





33 SECOND STREET 
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Westinghouse, Church, Kerr & Co. 


a i on — Engi neers—P#*>urz caienue 


Design and Equip Complete Power Plants for any purpose; also sell the product of 


Pitstus— The Westinghouse Machine Co.—cix 


Designers and Builders of 
Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


} Westinghouse 
Fan Motors 


Season 1903 
For Alternating or Direct Current Circuits 
Bracket or Desk Types 
The same motor may be used over a 
wide range of voltages 
For particulars address any office of 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


San Francisco, 425 Market Street. Seattle, 314 Occidental Avenue. Los Angeles, 323 S. Main Street. 
Salt Lake City, 151 Main Street. Mountain Electric Company, Denver, and other large cities. 





=—Aluminum=== 


FURNISHED EITHER BARE OR INSULATED 


FOR 


Minimum First Cost Railway Feeders 
Equal Conductivity  . Power Transmission 


Maximum Strength Telephone and 
Lightest Weight Telegraph Work 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 31-33 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattla, Wash. 
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Otis Elevator Company 


PACIFIC COAST DEPARTMENT 


Hydraulic, Electric, Steam, Belt, 
and 

Hand Power Elevators 

FOR PASSENGER AND FREIGHT SERVICE 


OFFICES AND WORKS 


207-209 Second Street, San Francisco, Gal. 


Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 





Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 





PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 
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GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


——— i Pal ee 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED SEND FOR CATALOGUE 


Tangential Water Wheels 


We build Water Wheels 
for any head and for any 
power. Complete electrical 
power generator wheels a 
specialty. Large wheels up 
to 50 feet diameter for driv- 
ing compressors. 





SEND FOR CATALOGUE NO. 4 


3000-HORSEPOWER UNIT AT COLGATE STATION TRANSMITTING POWER 225. MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. ‘. * e 
Main Works and Yards, Potrero. San Francisco, California 
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Bullock Electric Manufacturing Company 


Cincinnati, Ohio, U. S. A. 
Builders of Direct and Alternating Current Machinery. 


Has It Ever Occurred to You 


The Mark what it would mean to purchasers of large machines if 
the Bullock Company were not competitors in this field ? 
This competition tends to improve the standard of design 
and construction and keep the prices on a fair basis. 
And, with your co-operation, we propose to make this 
competition stronger and stronger each year. Our limit 
in size now is “anything you want.” Our quality, 
0 ‘‘the best.”” Our motto, “fair treatment,” and, with of 

Distinction our increased facilities, embracing new shops and new Distinction 





tools, ‘prompt deliveries.’ 


Please Send Us Your Specifications. 








DESCRIPTIVE BULLETINS FURNISHED ON REQUEST 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. #3, RIALTO BUILDING, 


OF CALIFORNIA SAN FRANCISCO, CAL 


, 





Wagner Electric Manufacturing Company 


ST. LOUIS, MO., U. S. A. 


Type M Transformers Wagner Single Phase Motors 


High Efficiency, Low Heating and Consequently Long Life Are the only ones made that will start full rated load 








- 


Wagner Type M Transformer Without Case ; Type of 4% to 3-horsepower Siz 


Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California, 
Office: Rialto Building, 629-631 Mission Street, San Francisco, Cal. 
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SPECIAL NOTICE 


Our May number will be of unusual interest, and 
will contain among other valuable matters: 


An article by Professor Edward O'Neill, of the University of Cali- 
fornia, on the chemical and physical characteristics of California petro- 


leums. 
ae 


An article by F. H. Bates, of Chas. C. Moore & Co., on the use of 
the lighter California oils in gas engines, with description of form of car- 
burettor used, with results of tests. The work described has a very 
important bearing on the development of cheap power. 


se se SH 


An article by A. M. Haunt, general manager of the Independent Elec- 
tric Light and Power Company, on California petroleum, its history, 
distribution and use, giving results of tests, various methods of using it as 
fuel, including description of a new furnace construction that has given 
excellent results and which is suggested for use in melting metals in 
crucibles or on open hearths. 


eH He & 
ORDERS FOR EXTRA COPIES SHOULD BE SENT IN AT ONCE 
eH He & 


The Journal of Electricity Publishing Company 


144 Union Square Avenue San Francisco, Cal. 
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Electric power installations, aggregating 180,000 horsepower, are now operated 
by Pelton Water Wheels (more than have been installed by all other companies 
combined). These plants are running under a great variety of conditions as to head, 
speed and power, yet as far as known, in every instance they have proven to be 


efficient and reliable, economical and highly satisfactory. 


Send for Catalogue Containing Valuable Hydraulic Information 


PELTON WATER WHEEL COMPANY 5; tisewry srieer. New torr 





The Cable and the Orient 
The 


Southern Pacific 


ae the East, means for California 


An Expanding Commerce and an Army of Colonists 


There is No Truth in the Rumor 
that Colonist Rates are to be abandoned 


$33.00 intrsune isn $33.00 


Literature of agents or at 





Helping to Lay the Pacific Cable 


Information Bureau 
613 Market Street 
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The Doble Ellipsoidal Water Wheel Bucket 


Used 586 days of 24 hours each under a 1300 foot head of very gritty water 
















Note the absence of any erosion on the back or any irregular erosion on the inside 


An Ideal Bucket for a Tangential Water Wheel 


is one from which can be secured the greatest effective power for the energy applied, 
which receives the jet of water in a solid condition, reverses its direction without break- 
ing it up into spray, and discharges it along natural lines in an even flow over the whole 
bucket surface. These results can only be obtained by using the 


Ellipsoidal Bucket 


Manufactured by 


ABNER DOBLE COMPANY 


ENGINEERS 


Established 1850 
Fremont and Howard Streets San Francisco, Cal. 


eet . 
Note the irregular erosion on inside and back of bucket 
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ELECTRICAL MACHINERY 
AND SUPPLIES 


Armature Winding, Repairs and Switchboards 





Ericsson Telephones 
Standard of the World 


SWEDISH 
COAL GRAIN 
MICROPHONE 


AND 


CENTURY AUTOMATIC MOTOR STARTERS 


BLPOLAR 
NEVER CHANGING 
RECEIVER 


GOULD STORAGE BATTERIES 


- AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for Catalogues and Prices 





No. 260 (Bridging) 
1000 Ohm Ringer 


Electric, Railway and Manufacturers Supply Co. 


Pacific Coast Agents 


Write for prices and particulars 


Century Electric Co. 


18 Second Street San Francisco, Cal. 
68-72 FIRST STREET SAN FRANCISCO, CAL. 


Have you seen a copy Th A 7 | h 4 | 
of the new edition of € American leiepnone JourNa 
The greatest telephone paper ever published. Articles of practical interest to the whole industry. 
Instructive to all, from the president to the operator. 


$200.00 IN CASH OFFERED IN PRIZES. 
i The American Telephone Journal = Gs, RSV 


Telephone Bush 352 











STEEL PLATE WORK 


of every description 


WATER JACKETS 
REFINERY STILLS 
RIVETED STEEL PIPE 
FOR 


POWER ‘TRANSMISSION LINES 
WATER WORKS 


AND 


IRRIGATION SYSTEMS. 


LACY MF G. CO. LOS ANGELES, CAL. 





BUILT ANY WHERE 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Xxiii 





Manufacturers of all kinds of 


Electric, 


Estimates given on all kinds of Electric and Hydraulic Machinery. 


Electrical 


Hydraulic and Belt Elevators 


Inspection of Motors and Elevators. 


Repair Work a Specialty 


137-151 FIRST STREET 


Telephone Main 5679 


San Francisco, Cal. 







Best by Test! 


Tutthill Water Wheels 


Adapted to All Speeds and Heads 
High in Efficiency! Low in Cost} 


# Write for our Water Wheel Catalogue. It 
is replete with hydraulic data 
and = 


Oakland Iron Works 


Business Office: 


330 Market Street, San Francisco 
’Phone Main 1007 












Works, Second and Jefferson Streets, 
Oakland. 


RIVETED IRON AND STEEL PIPE 


’Phone Main 342 











POR HYDRAULIC MINES, IRRIGATION AND POWER PLANTS. Manufactured trom the 
best grades of IRON or STEEL by MODBRN MACHINERY. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


539 MISSION 8T., 211 to 219 J 8T., 
SAN FRANCISCO. SACRAMENTO. 


The Bound Copies of 


The Journal of Electricity, Power and Gas 
For 1902 are Now Ready for Distribution. 


Orders for same should be addressed to J. M. Shawhan, Manager 
144 Union Square Avenue, San Francisco, Cal. 


GEORGE E. CARTER & CO. 


SQUARE SAWN 


Room 52, Crocker Building 
— 


SAN FRANCISCO 
Telephone Main 545 
Quotations Purnished 1 in Lots. and Sizes to Suit Demands. 


a Poles 


and Pine Cross Arms 








Patents 


Guaranteed Under 


$20,000 BOND 


THE KEYSTONE LAW AND PATENT CO., 


235 Betz Building, Philadelphia, 


which is the only bonded Patent Agency in 
the world, offer to make a Guaranteed 
Search of the Patent Office Records (not 
merely their opinion) free of charge to 
readers of this journal who will send a sketch, 
model or description of their invention. 

They will also give a certificate of patent- 
ability which will be of great assistance to 
an inventor in raising capital. 

Valid Patents with the broadest claims 
secured on easy weekly payments, 


Write today. 
S. S. WILLIAMSON, 
President. 
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NON-ARCING 
D & W PUES 


= SAFETY DEVICES 


A Standard Fuse which embodies the following 


elements: 


SAFETY to the wiring system it 


is intended to protect. 
SAFETY to surrounding material. 
ACCURACY of fusing point in 
time value. 


ABILITY to interrupt a circuit 
without arc or flash. 


POSITIVE opening of high tension 
circuits. 

GRADED TERMINALS whereby 
fuse of large capacity can- 
not be inserted in circuits 
of smaller capacity. 


Write for Catalogue No. 9 


A Full Stock Carried by the 


CALIFORNIA ELECTRICAL WORKS 


547 Mission Street, San Francisco, Cal. 
Exclusive Pacific Coast Agents 
WESTERN ELECTRICAL COMPANY 

New York St. Louis Denver 
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Standard Underground Cable Co. 


OFFICES 
San Francisco, Pittsburg, New York, Philadelphia, Boston, Chicago 


FACTORIES 


Oakland, Cal. Pittsburg, Pa. Perth Amboy, N. J. 


MANUFACTURERS OF 


Bare and Insulated Wires and Cables of Every Description 
for Every Service, Aerial, Underground, Submarine 
and Interior, for Electric Light, Traction, Power 
Transmission, Telephone, Telegraph, 

Mines, Interior Work, Etc. 


LARGE LOCAL STOCKS ALWAYS ON HAND 


We operate the only factory on the Pacific Coast for the manufacture of Insulated 
Wires and Lead Covered Cables insuring prompt shipments. 


We Completely Install and Guarantee our Lead Covered Cables 


CHAS. FP. SLOANE 


Pacific Coast Sales Agent, Mills Building, San Francisco, Cal. 


A. B. SAURMAN, Manager 


Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 





World’s Standard 


S a fia | etd 7 he ty 


The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 


Mills Building San Francisco, Cal. 
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The accompanying 
cut shows a four-cir- 
cuit, three-wire, dis- 
tributing board, mains 
and circuits controlled 
by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 

‘fuse holders, are fed. 


CROUSE-HINDS DISTRIBUTING BOARDS 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
SAN FRANCISCO 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 


Mills Building 
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MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
MILLS BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angeles 
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of Lightning Protection 


was designed to overcome the many defects in Lightning Arresters which have at critical times manifested themselves to the 
station manager. A great number of these lightning arresters are now in use protecting distribution circuits of ordinary poten- 
tials, and are also being used to protect power transmission lines having a working potential as high as 60,000 volts with entire 


satisfaction. 


ee GROUND SK 


The arrangement here shown is known as the S.K.C. Lightning Arrester Equipment, and consists of Lightning Arresters 
proper, Choke Coils and Line Dischargers. 

The Choke Coils are so wound as to offer practically no disturbing effect either in magnitude of the output or in regulation 
of the system, yet they interpose an enormous opposition to the passage of lightning discharges toward the machine to be protected. 

Conversely the line dischargers offer infinite resistance to dynamic currents, yet static discharges of extremely low potential 
readily pass to ground. As the line discharger will remove even the smallest static charge, it prevents accumulation of such 
charges on the line. 

The S.K.C. Lightning Arrester proper consists of two nests of concentric cylinders with diverging ends, held in relative 
position by perforated porcelain caps at top and bottom. To the innermost cylinder the line is connected, to the outer the earth. 
Air gaps of one-sixteenth inch exist between the cylinder. Should the dynamo current follow the lightning discharge, the result- 
ing current of air will blow the arc upwards into the space between the flaming ends, thus rupturing it. 

S.K.C. Bulletin No. 119 is a reprint of an article by Mr. C. C. Chesney on ‘‘ Lightning Arresters,’’ and will be gladly sent 
upon request to any address. 


Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


JNO. MARTIN: & CO, esses 


31-33 New Montgomery Street, San Francisco, Cal. 
507 Pioneer Building, Seattle, Wash. Sit Douglas Building, Los Angeles, Cal. 
Lillibridge, N. ¥Y.—25-1264 


PRINTED BY THE STANLEY-TAYLOR CO., S. F. 
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BROWN, BEAL & CO. 


Pacific Coast Sales Agents 


Brown Corliss Engines 


Mine Railways, Rails, Fastenings, Cars, Tram- 
ways, Tanks, Shoes and Dies 


CARBONIZING COATING FOR STEEL 

















This pin is made 
of seasoned euca- 
lyptus, a wood par- 
ticularly adapted 
for electric insulat- 
ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 

lants on the Paci- 

ic Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 


Hardwood Planing Mill Co. 24% 4°5®. 









Mills Building, San Francisco, Cal. 





The new high grade roofing for low cost work such as factories, 
tanneries, canneries, mining property, sheds, warehouses, barns, 
depots, wharves and all buildings of large roof surface that require 
protection from the elements. A better roofing at the same price 
has never been produced. Never corrodes, never sweats nor ex- 
pands—in fact never gives any trouble of any kind, and is used for 
all classes of work. 

Send for — address Dept. /. 


The Paraffine Paint Co. 


24 Second Street San Francisco, Cal. 


KNIGHT’S 
WATER. 
WHEEL 


Th2 accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Bonestell, Richardson & Co. 


SOLE AGENTS 


Corner of Sansome and Sacramento Streets 
| SAN FRANCISCO, CAL. 


Send to us for samples and full information 
























Address all communications to 


KNIGHT & CO. 








For full particulars send Sutter Creek, Cal. 


for descriptive catalogue. 


— THE ELECTRIC STORAGE BATTERY CO. 


Philadelphia Chicago New York MANUFACTURER OF PHILADELPHIA, 


‘Chloride Fccumulator’ 


Has installed or has under construction in the PACIFIC COAST STATES 16 RAILWAY 
BATTERIES having an aggregate capacity of 5615 K. W. HOURS. 
Send for descriptive bulletins. 


Boston Baltimore Cleveland 


St. Louis Havana, Cuba 


SAN FRANCISCO: Nevada Block 
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Chas. C. Moore & Co.’s Crude Oil 
Systems for Gas Engines 


These systems were developed on the Pacific Coast and for use with California heavy crude oils 


eH He Hm 


System “A.”—For engines whose cylinder dimensions do not exceed 15 inches diameter by 14 inches stroke. 
System “B.”—For engines whose cylinder dimensions exceed 15 inches diameter by 14 inches stroke. 


These Crude Oil Systems in combination with the Westinghouse Gas Engines permit of close regulation, 
continuous service and remarkable economy of fuel. 


They are supplied in single equipments as large as 1500 brake horsepower and for use with heavy crude oils. 
em 


SEE DESCRIPTION OF THESE SYSTEMS ON PAGE 207 OF THIS ISSUE. 


Westinghouse as 
and Oil Engines 


eH 
The Westinghouse Machine Company, 


who pioneered the building of gas engines 
in large units, have through the past 
demonstrated the fact that the same de- 
pendence can be placed on this source of 
power, as was heretofore only to be secured 
from the better types of steam machinery. 


Today, Westinghouse Gas Engine 
plants are in evidence with units as large 
as 1500 horsepower, and totalling in 
many installations several thousand horse- 
power, in vertical, horizontal, single and 
double acting types, and meeting the 
requirements of the most difficult classes 
of service. 

mH mH HM 
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Chas. C. Moore & Co., Engineers 


CONTRACTORS FOR 


Complete Power, Lighting, Heating 
... Pumping and Mining Plants... 


Main Office 


32 First Street, San Francisco, Cal. 


Branch Offices 


New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 
Eastern Oregon Representative, Albert Geiser, Baker City Ad No. 241 
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Chas. C. Moore & Co.’s Fuel 
Oil Pumping Systems 


em 


The system offers an extremely compact apparatus which is 
capable of automatically delivering clean oil under uniform 
pressure and temperature to the burners. 


All joints are machine faced, packed, and the whole assem- 
bled in the machine shop, rather than in the field, insuring a 
tight, odorless and efficient system. 

The claim that the system is a closed one is strongly evi- 
denced when one notices that even the reliefs for collections of 
air in pockets which may occur in starting are all piped from 
a common fitting, lead from oil pump chambers and receiver by 
valve directly to storage tank, and that all blow-offs and drips 
are closed to common drainage lines. 


The machine makes a complete oil burning system in itself, 
only requiring the connection of the suction pipe and gas pipe 
to the supply tank and discharge pipe to burners. 


HH 


Snow Oil Pumps 
mm Hm 


The Snow Pump is particularly adapted for 
pumping oil, due to its specially designed valves 
and working parts which this class of service 


demands. 


Hm Hm 


Chas. C. Moore & Co., Engineers 


Complete Power, Lighting, Heating 
... Pumping and Mining Plants... 


Main Office 


32 First Street, San Francisco, Cal. 


Branch Offices 


New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 
Eastern Oregon Representative, Albert Geiser, Baker City Ad No. 242 
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LOMBARD =| BROOKS-FOLLIS 
WATER WHEEL; ELECTRIC CORPORATION 
GOVERNORS 


"Vee Are the World’s Standard Electrical Supplies 


Used with 400,000 horsepower of water wheels 
in this country alone 





Fan Motors 


THE LOMBARD GOVERNOR COMPANY Kellogg Telephones 


36 WHITTIER STREET, BOSTON, MASS. 


Power Motors 
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»* 





527 Mission Street San Francisco, Cal. 


Telephone Main 861 


Pioneer Building Douglas Building H H 
Seattle Los Angeles 




















Some of the advantages of the California Automatic 
Telephone Company System 


Central energy. No cross talk. 

Only two terminals on switch jacks. 

One common battery line. 

White signal on black rubber. NO LIGHTS. 

Automatic disconnections, both local and trunks, 

Operator cut out. 

Absolutely secret service. 

New signal given to operator for new call at once. NO WAITING. 
No plugs to pull, hence no broken cords. . 

Panel of one hundred numbers 8% x 9% inches, 

No listening keys. 

Operator can take care of at least double number of calls. 

No lamps to burn out. No relays. 

U. S. Mint board at San Francisco THREE SECONDS connect and disconnect. 
No repairs made on U. S. Mint board since installation, 

Ten Volts does all the work. 


Office For Further Particulars Address F act ory 
206 Sansome Street Wm. F. Smith, Secretary 23 Stevenson Street 
_ St wt Telephone Main 1475 ot wt ut 
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VICTOR 


HIGH PRESSURE 


TURBINES 


FOR HEADS UP TO 3000 FEET 







Zs “ Simple in Construc- 
sos tion, Admitting 
of Close Regulation 
and Designed to 
Secure the Greatest 
Amount of Power 
from the Least 
Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 
Company, Sacramento, 

Cal., to operate under 
630 feet head 


CORRESPONDENCE 
SOLICITED 


THE STILWELL-BIERCE & SMITHVAILE COMPANY >*%rOB:.0"! 


SAN FRANCISCO OFFICE: 1{f-13 FIRST STREET 


- Bryan-Marsh Company 


136 Liberty Street, New York 


Factory, Marlborough, Mass. 








i 























THE CHAS. F. SLOANE CO. 
Mills Building, San Francisco, Cal. 














al 





The Bryan-Marsh lamps are sold with the 
business-like guarantee that they will deliver 
more light (candle hours) for one cent 
than lamps of any competitor 


DISTRICT OFFICES 


MINNEAPOLIS, MINN. 
1128 Lumber Exchange 

CINCINNATI, OHIO 
50 Perin Building 


CHICAGO, ILL. PHILADELPHIA, PA. 
510 Fisher Building 1338 Real Estate Trust Building 
BOSTON, MASS. 


315 Exchange Building 





rl 
Bryan-Marsh Double Filament Lamp 


7 OO A -  Qert Sore 


Ee 
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The Elblight System (Patented) 


These lamps may be 





consists of a combination of stuck in 
Flexible Cables and pressed home at any point on the 
and of specially prepared surfaces, or Flexible Cables 
Electric Lighting Boards, | or the 
with , Electric Lighting Boards 
Elblight Lamps thereby obtaining 


Firm Mechanical Support and Perfect 


Wherever You Stick 
the Lamp It Lights 





Safety, Durability, Flexibility, Adjustability, Economy, 
Mutability, Adaptability, Imperviousness 


THE STANDARD ELECTRICAL CONSTRUCTION CO. 
RIALTO BUILDING 
120-130 New Montgomery Street, San Francisco, Cal. 


itn TIX TURES 


Exclusive Designs. Fine Workmanship. Best of Material. 
Satisfactory Prices. 





MORREAU GAS FIXTURE MANUFACTURING COMPANY 


OF CLEVELAND, OHIO 





THE STANDARD ELECTRICAL CONSTRUCTION COMPANY 42&NTS 


Office and Showrooms 


120-130 New Montgomery Street RIALTO BUILDING San Francisco, Cal. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 %, now that business is good. 


_ (Clean Boilers.) Try it. 


Dearborn Drug and Chemical Works, 


Ww. H. Encar, 
President. 


DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


29-33 Rialto Bldg., Chicago, Ill. 





PACIFIC METER COMPANY 


17-19 Fremont Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Méters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment 


Our Own Patents. Strong. 


PROMPT ATTENTION 


POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 






VICTOR TYPE 


Adopted by 
Line P . STANDARD 
100,000 Volts. 
ELECTRIC 
Tested to COMPANY 
150,000 Volts. Of California. 
PATENTED 
Sept. 28, 1897 Bay COUNTIES 
June 7, 1898 
May 29, 1900 POWER 
Other patents now COMPANY. 
pending. 


On Longest Power Transmission Lines in the World 


goo,o00o LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volts . Bek 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
31-33 New Montgomery Street, San Francisco. 
511 Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. 


A. E. BROOKE RIDLEY 


Electric and 
Gasoline..... 


Gas Meters 


Simple. 
CORRESPONDENCE SOLICITED 


Mois Scientifique et Industriel 


Analytic Review of Technical Reviews 


8 Rue Nouvelle, Paris 7 Passage Lemonnier, Liege 


This work, published under the patronage of the most illustrious and 
learned gentlemen ‘of France, England, Germany, Austria, Italy, Switzerland, 
United States of America, etc., gives a monthly practical essay on 600 articles, 
chosen from amongst the best memoirs, articles and studies published in the 
whole world in the English, French, German and Russian languages, etc. 
This publication is for industrial engineers, industrial financiers, professors, 
civil engineers, chemists, and anyone who has time to spare for reading or who 
is in need of information. 

Yearly Subscription - - - - - 25 francs—$5.00 
Single Numbers (160 pages) - - ‘ 2 francs—40 cents 
Free specimens on application (send 6-cent postage stamp) 
TECHNICAL OFFICE OF THE M. 8. I. 

We have with our collaborators opened an office to furnish answers to all 
scientific, technical and bibliographical studies or questions. We help indus- 
trials who have opened new enterprises, professors who must resolve un- 
familiar problems, lecturers, teachers, students, etc. We furnish a complete 
course, detailed bibliographical work, complete study, cost prices, plans, draw- 
ings, illustrations, projections, etc. Ask for special notice. The terms are very 
moderate. Short daive for answers. Manuscripts are the property of the 
writer. 





Bound volumes for 1902 of The Journal of 
Electricity, Power and Gas can now be obtained 
on application to J. M. Shawhan, Manager, 
144 Union Square Avenue, San Francisco, Cal. 






OMMUTATORS, after two or three year’s usage 
with Dixon’s Graphite Brushes, show surprising 
freedom from wear, on account of the perfect 
smoothness of the Dixon Graphite. 

Ask for booklet 67-M 
JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY, N. J. 









Automobiles 


18-20°FELL STREET (Off Market), SAN FRANCISCO, CAL. 
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The only incandescent electric lamps manufactured on the Pacific Coast 
are those labeled 


“Improved California” 


All Candlepowers, All Voltages, All Wattages, 
All Bases, and All Are Absolutely Perfect 


California Incandescent Lamp Co. 
Office and Salesrooms 
RIALTO BUILDING 


120-130 New Montgomery Street San Francisco, Cal. 


imited 


YS 


Ryetiiee Xs 


Possesses scenery of unrivalled grandeur 


A Luxurious Train 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core., Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 


I. T. E. CIRCUIT BREAKERS —_C. S. FLUSH SWITCHES \Wal 
Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes }4-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 1%{-inch, Carried in San Francisco, 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 


HAND OR QUICK BREAK SWITCHES 
THE MONITOR CONDUIT BUSHINGS hp Ghee CE, ce elec ited x Dette Boneh 


THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 
COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN TUBES, mo clay TUBES, KNOBS, 
KNOBS, CLEATS, ETC, == eee CLEATS, ET. « 


FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies — 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 


Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Westinghouse Steam Engines, Gas Engines, Steam Turbines 


and Roney Mechanical Stokers, for particulars address 
Westinghouse, Church, Kerr & Co., 


e ediedin. Chichen, 
New Natt ”—Engineers.—*™ Tersokt icago 


Pastwz.— The Westinghouse Machine Co.,—cmc. 
Designers and Builders 


Westinghouse Integrating Wattmeters 


Dust Proof —Bug Proof 
Need No Adjusting 





Accurate for years without 
cleaning or recalibration 


Described in Folder 4003 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 





Séa Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; 
Westinghouse Single Phase Glass Covered Wattmeter Salt Lake City, 151 S. Main Street; Denver, Mountain Electric Co.; and other large cities. 


=—Aluminu m= 


FURNISHED EITHER BARE OR INSULATED 


FOR 


Minimum First Cost Railway Feeders 
Equal Conductivity Power Transmission 


Maximum Strength Telephone and 
Lightest Weight Telegraph Work 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 31-33 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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The Otis Automatic 
Electric Elevator 


answers the pressure of a button by coming to the floor signaled from and stopping itself there. Until it has come 


to rest opposite the door, same is locked, but you now find it released and stepin, closing the door. All doors are 
locked except the one opposite which the car is at rest,.and the car can move neither up nor down while any door is 
open. A row of buttons, designated, one for each landing, is in the car, and after entering and closing the door, 
pressing one of these results in the car proceeding to and stopping at that floor and 
releasing the door for exit. 

The car will respond to no interfering call while in use until the occupant passes 
out and closes the door. 


The task of adapting houses already built to the automatic elevator is not as 
formidable as may be supposed. 





Otis Elevator 
-- Company .. 











THE FRANKLIN INSTITUTE has 
awarded the John Scott Legacy Medal 
and Premium to the Otis Elevator 
Company for their Electric Elevator 
for Private Residences. The Commit- 
tee on Science and the Arts, which 
recommended the award, made a thor- 
ough inspection of several existing in- 
stallations, and their report is highly 
commendatory of the ingenuity of 
design, the safety of operation and 
the substantialness of construction of 
this elevator. 


Pacific Coast Department 
Office and Works 


207-209 Second Street 


San Francisco, Cal. 





Lillibridge, N. Y., 28-1427 


Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


Pumping machinery for all 
duties 


OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 
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GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


nner DOW PUPiPS ~« = on 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED SEND FOR CATALOGUE 


We build Water Wheels 
for any head and for any 
power. Complete electrical 
power generator wheels a 
specialty. Large wheels up 
to 50 feet diameter for driv- 


ing compressors. 


SEND FOR CATALOGUE NO. 4 


3000-HORSEPOWER UNIT AT COLGATE STATION TRANSMITTING POWER 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. * e e 
Main Works and Yards, Potrero. San Francisco, California 
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Bullock Electric Manufacturing Company 


Cincinnati, Ohio, U. S. A. 
Builders of Direct and Alternating Current Machinery. 


Has It Ever Occurred to You 


The Mark | what it would mean to purchasers of large machines if The Mark 
the Bullock Company were not competitors in this field ? 
This competition tends to improve the standard of design 
and construction and keep the prices on a fair basis. 
And, with your co-operation, we propose to make this 
competition stronger and stronger each year. Our limit 





in size now is “anything you want.” Our quality, 
‘the best.” Our motto, “fair treatment,’’ and, with of 





Distinction | our increased facilities, embracing new shops and new Distinction 
tools, ‘‘ prompt deliveries.” 


Please Send Us Your Specifications. 





DESCRIPTIVE BULLETINS FURNISHED ON REQUEST 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. _ *3,814170, sume, 


629-631 Mission Street 
OF CALIFORNIA SAN FRANCISCO, CAL. 








Wagner Electric Manufacturing Company 


ST. LOUIS, MoO., U. Ss. As 


Wagner Single Phase Motors 


NEW YORK, April I5, 1903. 


Wagner Electric Manufacturing Company, Are the only ones made that will start full rated load 
St. Louis, Mo.: 

GENTLEMEN—We beg to advise you that the writer was noti- 
fied today by Mr. Cowling, of the Westchester Lighting Com- 
pany, that he had made a series of tests on our single phase 
motors, and as a result of the same he has decided to increase 
the limit in size of single phase motors which they will take on 
their lines. Previous to this time five horsepower was the largest 
motor which they would take, and, if possible, they preferred to 
use a two-phase motor. 

Since this decision the Westchester Lighting Company has 
under consideration two or three installations which will take 
fifteen or twenty horsepower. The outlook for single phase motor 
business seems to be quite bright. 

Yours truly, 
NEW YORK OFFICE, 
H. W. Doubrava, Engineer. 








Type of 5-horsepower Size 


Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California, 


Office: Rialto Building, 629-631 Mission Street, San Francisco, Cal. 
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Stands for Mechanical and 
° e Electrical Perfection..... 


BULLETINS, BLUE PRINTS, PHOTOGRAPHS, ESTIMATES 
MAILED FREE ON APPLICATION 


General Incandescent Arc Light Company as open 


SAN FRANCISCO OFFICE 


Rialto Building, 629-631 Mission Street 


220 Devonshire St., Boston, Mass. 638 Century Bidg., St. Louis, Mo. 510 New England Bidg., Cleveland, Ohio. 57 Perin Bidg., Cincinnati, Ohig 
48 West Jackson Bivd,, Chicago, Ill, 41732 Champa St., Denver, Colo. 445 Cannon Street, London, E. C,, Eng. 
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SPECIAL NOTICE 


Advertisers and readers please take notice. 


The Journal of Electricity, Power and Gas announces for publication 
as follows: 


JUNE 
A Proposed Electric Transmission Plant for Pumping Purposes, 
from the Kings River Canyon, by Lewis A. Hicks. 


JULY 
Papers and Transactions (complete) of the Seventh Annual Con- 


vention of the Pacific Coast Electric Transmission Association. 


AUGUST 
Papers and Transactions (complete) of the Eleventh Annual Meeting 
of the Pacific Coast Gas Association. 


Orders for extra copies and space for advertising should be sent in 
at once. 


The Journal of Electricity Publishing Company 


144 Union Square Avenue San Francisco, Cal. 
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Pelton Water 


Wheels Give 
Satisfaction 


Where water power is used, much depends upon the water wheel. Pelton Wheels have a 
reputation backed by fifteen years of continuous use by the best known hydraulic engineers in the 
world. Every water wheel requirement has been incorporated into the manufacture of these wheels— 
brains and practical experience have combined to make the Pelton a water wheel of the most efficient 
type. We have taken advantage of the experience gained from each wheel we have installed—as every 
mechanical device is susceptible to improvement. There are now over 11,000 Pelton Wheels running 
— 180,000 developed horsepower in electrical installation alone—and running under a great variety of 
conditions as to head, speed and power. As far as known, in every instance they have proven to be 


efficient and reliable, economical and highly satisfactory. 


PELTON WATER WHEEL COMPANY 5; tiseery srieet. New vorr 


NERNST LAMPS 





Cutler Hammer Detinettus 


Stromberg -Carlson Telephones and 
Switchboards 


aH me mH 





q oll - We are Exclusive Pacific Coast Sales Agents for the above; also for the 
single Glower s0-Candiepower temp oF LL LENSEN ENGINEERING COMPANY 


eH Hm 


KILBOURNE & CLARK ome. 
D Mission Stree: hone Red 4838 1 Francisco, Cal. 
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Note the irregular erosion on inside and back of bucket 


Little drops of water, 
Little grains of sand, 

Pelting buckets of faulty design 
Erode to beat the band. 


The Doble Ellipsoidal Water Wheel Bucket 


Used 586 days of 24 hours each under a 1300 foot head of very gritty water 


s 
e 
‘, : 
; Fé 


el 
> 


Note the absence of any erosion on the back or any irregular erosion on the inside 


Little drops of water, 
Little grains of sand, 

Polish Doble buckets of correct design. 
Results are here at hand. 


ABNER DOBLE COMPANY 


ENGINEERS 


Established 1850 





Fremont and Howard Streets San Francisco, Cal. 
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Centrifugal Pumps 


FOR 
Irrigation, Mining, Dredging and Municipal Service 


Steam and Gas Engines, Boilers, Etc. 








BYRON JACKSON MACHINE WORKS 


411 Market Street San Francisco, Cal 





EMERALD GLASS 


IMPERIAL PORCELAIN 


— 
FS 
i 





PATENTED MAY 20, 1902. 
Our latest design, all insulators one piece, in- : 
suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to s 


80,000 volts. 


t, ; : 
Catalogues, Blue Prints and Detailed Information upon request. 7 Arch Stree BOSTON, MASS 


JOHN A. ROEBLING’S SONS COMPANY) eisiicc2ttis 


PORTLAND, OR. SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WI RE ROPE AND OF... 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Télephone Private Exchange 67 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


137-151 FIRST STREET 


Telephone Main 5679 _ San Francisco, Cal. 


When 
Vacation 
Comes 


A Camp in the Forest, Hotel by a Moun- 
tain Lake, The Air of the Pines, 
Magnificent Scenery and 


























Best by Test! 


Tutthill Water Wheels 


Adapted to All Speeds and Heads 
High in Efficiency! Low in Cost! 


Write for our Water Wheel Catalogue. It 
is replete with hydraulic data 
—gratis 


Oakland Iron Works 
Business Office: 

330 Market Street, San Francisco 
’Phone Main 1007 


Works, Second and Jefferson Streets, 
Oakland. 'Phone Main 342 





Trout for Breakfast 


RIVETED IRON AND STEEL PIPE 


is Just the Thing. To Know 


Where to Go 


Ask 


Southern Pacific 


Illustrated Folders, Distance, Accommoda- 
tions, Fares, Etc., Leave Nothing 





POR | HYDRAULIC MINES, IRRIGATION AND POWER PLANTS. Manufactured from the 
Sonehes of IRON or STEEL by MODERN MACHINERY. 


“THE SCHAW-BATCHER COMPANY PIPE WORKS, 


539 MISSION 8T., 211 to 219 J 8T., 
SAN FRANCISCO. SACRAMENTO. 


We Are Working Night and Fi Cl W k Onl 
Day on Orders for ee ot iPSt Class Wor y 
Our artists will make your drawings 
Our photographers take your photographs 


Our workmen do your work on time and 
Our collectors take your money. 


= ee : Poe [fetf ore ‘ 144 Union Square Ave. 
GEORGE E. CARTER & CO. 


Room 52, Crocker Building SQUARE SAWN 


SAN FRANCISCO — Poles 
Telephone Main 545 — onsas 







to Guess at or Imagine 


Yosemite, Kings River, 
Giant Forest, Lake Tahoe, 


Mt. Shasta, Santa Catalina 


and others free 


Information Bureau 


Quotatio ns | Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 613 Market Street 
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Ericsson Telephones| Electrical Machinery 
Standard of the World an d Ss up pl i es 





SWEDISH 
COAL GRAIN 
MICROPHONE 


AND 


Armature Winding, Repairs and Switchboards 


CENTURY AUTOMATIC MOTOR STARTERS 
BI-POLAR 
NEVER CHANGING 


RECEIVER GOULD STORAGE BATTERIES 


wt 
AMERICAN ASPHALT UNDERGROUND CONDUIT 





Write for Catalogues and Prices 


Write for prices and particulars 


Century Electvi¢ x. 


18 Second Street San Francisco, Cal. 


Telephone Bush 352 


No. 260 (Bridging) 
1000 Ohm Ringer 


Electric, Railway and Manufacturers Supply Co. 
Pacific Coast Agents 
68-72 FIRST STREET SAN FRANCISCO, CAL. 


Have you seen a copy Th A S T h _ 
of the new edition of c merican e ep one OurMmMa 
The greatest telephone paper ever published. Articles of practical interest to the whole industry. 
Instructive to all, from the president to the operator. 


$200.00 IN CASH OFFERED IN PRIZES. 
Be aes The American Telephone Journal =a, NEY 


STEEL PLATE WORK 


of every description 


WATER JACKETS 
REFINERY STILLS 
RIVETED STEEL PIPE 
FOR 


POWER TRANSMISSION LINES 


BUILT ANYWHERE eo 


IRRIGATION SYSTEMS. 


LACY MFG. CO. LOS ANGELES, CAL. 




















THE JOURNAL OF ELECTRICITY, POWER AND GAS. xXY 


National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
Telsiions Eyatamne santana... off Poet Strect; San. Francisco 
ANY @)| California, Texas, or any other Crude Oil, Distillate 

or Residuum is successfully used in making 


LOWE CRUDE OIL WATER GAS 


A High Class, Fixed Gas of any desired quality; 95 per cent. Combustible, and having a Calorific Value of from 650 
to 700 Heat Units when of from 20 to 22 Candle Power. 


MADE ENTIRELY FROM OIL 
But in no way similar to old style ‘‘Oil Gas.’’ 





Over Thirty Pacific Coast Cities Now Using This System and Other Plants Building 





CALIFORNIA LIGHT AND FUEL COMPANY 


576 Parrott Building SOLE BUILDERS San Francisco, Cal. 


Protected by Patents Issued and Pending 





? 


Geyser at Rest. Yellowstone Park 


If so you should travel on the 


Northern Pacific Railway 


Double daily train service between Portland, Minneapolis and St. Paul, making connection at St. Paul 
for Chicago and all points East. 


Trains are finest in the Northwest, carrying sleepers, dining and observation cars, wide vestibuled and 
electric lighted. 


Best Scenery and Coolest Route for Your Summer Trip 


All tickets allow stop-overs at Livingstone to enable our patrons to visit the Yellowstone Park, which 
opens June Ist for season of 1903. Send six cents in stamps for ‘‘Wonderland, 1903.’” 


For farther particulars address 
647 Market Street, San Francisco, Cal. T. K. Stateler, General Agent 
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FAN MOTORS 





Western Emerson 
Electric ‘Alternating 
Direct Current 
— Desk 
a 
Bracket meraceet 
and and 
Ceiling Ceiling 
Styles Styles 
All Voltages as | 
A Carload Frequency 
of Each at the 
sin Ran ck Right Price | 
We Carty oo 
er Carloads : 
General of 
Supplies Everything | 
West of Arriving 7 
Chicago Weekly 


If we didn’t have it before, WE HAVE IT NOW 


CALIFORNIA ELECTRICAL WORKS 


547 Mission Street, San Francisco, Cal. 





Exclusive Pacific Coast Agents 
WESTERN ELECTRIC COMPANY 
Chicago New York St. Louis Denver Philadelphia 
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Standard Underground Gable Co. 


OFFICES 
San Francisco, Pittsburg, New York, Philadelphia, Boston, Chicago 


FACTORIES 


Oakland, Cal. Pittsburg, Pa. Perth Amboy, N. J. 


MANUFACTURERS OF 


Bare and Insulated Wires and Cables of Every Description 
for Every Service, Aerial, Underground, Submarine 
and Interior, for Electric Light, Fraction, Power 
Transmission, Telephone, Telegraph, 

Mines, Interior Work, Etc. 


LARGE LOCAL STOCKS ALWAYS ON HAND 


We operate the only factory on the Pacific Coast for the manufacture of Insulated 
Wires and Lead Covered Cables insuring prompt shipments. 


We Completely Install and Guarantee our Lead Covered Cables 


CHAS. F. SLOANE 


Pacific Coast Sales Agent, Mills Building, San Francisco, Cal. 


A. B. SAURMAN, Manager 


For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 





Standard 


rn th hee 


toe 


7 


is al 


i a a 


The Chas. F. Sloane Co. 


Exclusive Pacific Coast Sales Agents 


Mills Building 





San Francisco, Cal. 
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The accompanying 
cut shows a four-cir- 
cuit, three-wire, dis- 
tributing board, mains 
and circuits controlled 
by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 


fuse holders, are fed. 





CROUSE-HINDS DISTRIBUTING BOARDS 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 


Mills Building SAN FRANCISCO 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
MILLS BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angeles 
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| a Sy cics 


) arge 
ransformers 


This is the highest 
Type W type of transformer 


yet produced by any 


Oil Insulated | snamifacturer. We 
Water Cooled make this claim un- 


reservedly as the 

statement of actual 

fact. There are other 
large transformers on the market, but 
compared detail by detail with the one 
herewith shown the latter’s eminent 
superiority will become manifest. So 
unsatisfactory has the ordinary large 
transformer proved itself that the opinion 
has gone forth that they are of necessity 
short lived, requiring periodic renewal. 
In fact, the agents of one large manufac- 
turer have in certain quarters cultivated 
this impression, citing the incandescent 
lamp as a parallel, and our proposition to 
furnish transformers that will last in- 
definitely was received with surprise. 
S.K.C. transformers are not of the short 
lived variety. On the Pacific Coast, 
where high voltages and large transform- 
ers are common, those built by the man- 
ufacturer mentioned are practically 
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{ : A most important detail of an oil 
830-KILOWATT S.K.C. TYPE W TRANSFORMER WITHOUT CASING transformer, and one that no other man- 


ufacturer gives the consideration it 
deserves, is that the tank shall be substantial and of a character to successfully resist forces brought into play by accident or fire. 

All of our large transformers are built with heavy boiler plate casing which cannot be broken or torn, or punctured so as to 
release the oil and allow it to flow out. This is an important point of superiority of our transformers over others on the market 
which are invariably made of thin sheet-iron casings. 

The boiler plate is riveted to the cast-iron base and then thoroughly calked. The mass of coils and iron is also rigidly 
fastened to the base and is not in any way supported by the cast-iron shell, the style of construction being shown here. Heavy 
eye-bolts with turnbuckles pass through the base and cover, making a most secure and substantial combination and one in which 
strains due to shipping and lifting cannot cause leaks. The spiral coil through which the cooling water passes is made of brass, 
which is preferable to iron because it does not corrode even when salt water is used. Being of thinner gauge and higher con- 
ductivity than ifon it conducts the heat with greater facility, therefore dissipating a given heat with the consumption of less water. 

The transformer shown is designed for 60,000 volts. 

Correspondence invited. ¢ 


Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


JNO. MARTIN. & CO, PAszis sess sgents 


31-33 New Montgomery Street, San Francisco, Cal. 
507 Pioneer Building, Seattle, Wash. 511 Douglas Building, Los Angeles, Cal. 
Lillibridge, N. ¥.—25-1254 
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This pin is made 
of seasoned euca- 
lyptus, a wood par- 
ticularly adapted 
for electric insulat- 
ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 

lants on the Paci- 

ic Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 


Hardwood Planing Mill Co. 24% ose. 


Ruberoid Roofing 


Bonestell, Richardson & Co. 


SOLE AGENTS 





Corner of Sansome and Sacramento Streets 
SAN FRANCISCO, CAL. 


Send to us for samples and full information 


BROWN, BEAL & CO. 


Pacific Coast Sales Agents 


Brown Corliss Engines 


Mine Railways, Rails, Fastenings, Cars, Tram- 
ways, Tanks, Shoes and Dies 


CARBONIZING COATING FOR STEEL 


Mills Building, San Francisco, Cal. 


Malthoid Roofing 


The new high grade roofing for low cost work such as factories, 
tanneries, canneries, mining property, sheds, warehouses, barns, 
depots, wharves and all buildings of large roof surface that require 
protection from the elements. A better roofing at the same price 
has never been produced. Never corrodes, never sweats nor ex- 
pands—in fact never gives any trouble of any kind, and is used for 
all classes of work. 

Send for Catalog—address Dept. /. 


The Paraffine Paint Co. 


24 Second Street San Francisco, Cal. 
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KNIGHT'S 
WATER.... 
1 


'. The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


aby) 


NZ / 


% 
7 | 


Ld 


Address all communications to 


KNIGHT & CO. 


For full particulars send 
for descriptive catalogue. 


Sutter Creek, Cal. 





Sales Oifices 


Philadelphia Chicago New York 


MANUFACTURER OF 


Boston Baltimore Cleveland 


St. Louis Havana, Cuba 


SAN FRANCISCO: Nevada Block 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA, PA. 


“Chloride Accumulator 


Has installed or has under construction in the PACIFIC COAST STATES /16 RAILWAY 
BATTERIES having an aggregate capacity of 5615 K. W. HOURS. 
Send for descriptive bulletins. 


’ 
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The Average Temperature of Waste Gases From Boiler 


is from 500 to 600 degrees Fahrenheit under average conditions. A GREEN’S 
FUEL ECONOMIZER will reduce this to about 300 degrees, and experts have 
shown that there is a saving of about 6 per cent. for each 100 degrees that the 
flue gases are lowered in temperature. Ordinarily the saving due to the use of a 
GREEN’S FUEL ECONOMIZER is such that it is paid for in a few months, 
depending largely upon the cost of the fuel, Our engineers will tell you what 
can be done for your plant, Send for Catalogue. # #% % & w%  u& 
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SPRECKELS’ SUGAR REFINERY ECONOMIZER PLANT UNDER CONSTRUCTION 


Chas. ¢. Moore & Co., Engineers 


CONTRACTORS FOR 
Complete Power, Lighting, Heating 
... Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisco, Cal. 


- 


Branch Offices 
New York, 1303 Hayemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 44 No; 
252 
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Centrifugal Pumps 


FOR 
Irrigation, Mining, Dredging and Municipal Service 


Steam and Gas Engines, Boilers, Etc. 








BYRON JACKSON MACHINE WORKS 


411 Market Street San Francisco, Cal 





IMPERIAL PORCELAIN EMERALD GLASS 





PATENTED MAY 20, 1902. 
Our latest design, all insulators one piece, in- 

suring maximum mechanical strength. We make 

this type in seven sizes, the diameter varying from ff 

5 inches to 15 inches for power transmission up to : 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon request. 7 Arch Street, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY 2233.22". 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WI RE ROPE AND OF... 
Bare ald Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 
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E. H. BENJAMIN 


Mining Engineer 
Engineer 


Cc. L. CORY 
Electrical and Mechanical 


WYATT H. ALLEN 
Electrical Engineer 


A. 


Mechanical end Hydraulic 


M. HUNT WYNN MEREDITH 


Electrical Engineer 
Engineer 


ENGINEERING OFFICES 


Telephone Main 1870 
Expert Examination. 


DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
AMERICAN SOCIETY OF CIVIL ENGINEERS 


ENGINEERS EXPERTS 
MADISON, WIS. 


ROBERT McF. DOBLE 


Consulting and Supervising Engineer. 
Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


417 RIALTO BUILDING. SAN FRANCISCO, CAL. 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 


814 Hayward Building, San Francisco 
Telephone, Main 989 


DONALD H. FRY 


Consulting and Constructing 
Electrical Engineer 


Safe Deposit Building, Room 608, San Francisco. 


R. S. MASSON 


Consulting 
Electrical 
Engineer 


232 Crocker Building 407 Lankershim Bldg, 
San Francisco, Cal. Los Angeles, Cal. 
*Phone Bush 481 *Phone James 1846 


FRANK P. MEDINA 


Attorney-at-Law 
ELECTRICAL CASES A SPECIALTY 
Patents Trade Marks 


Room 321, Emma Spreckels Building 


San Francisco, Cal. 


W. STUART SMITH 


Consulting Engineer 
Electrical, Mechanical and Hydraulic 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


206 Sansome Street 


Room SAN FRANCISCO, CAL 


C. L. TURNER 


Mechanical 
Draughtsman 


Complete Plant Work a Specialty 
Address communications to 


2043; Eddy Street - = San Francisco, Cal. 
’Phone Larkin 2982 


Examinations and Surveys for Proposed Electric 
Power Plauts a Specialty. 


G. F. WAKEFIELD 
Surveyor and Engineer 


Room 22, Porter Building, San Jose, California. 


Surveys for “ Right of Way” applications over U.S. 
Government torest and other reserves. 








331 Pine Street 
Advisory Reports. 


F. G. BAUM 


Electrical Engineer 
Tests, Measurements, Reports, Examinations and 
Opinions 
Alternating Current Work a Specialty 
PALO ALTO 


CALIFORNIA 


Stanley A. C, Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 


SEATTLE, WaSH., Pioneer Building 
NEw YorRK: Los ANGELES: 
146 Broadwa: 511 Douglas Building. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, LVrawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Headquarters for Telegraphic Codes 
All the Standard Codes and Ciphers Kept in Stock 


John Partridge 
Importing and Stationer 


Manufacturing 


Printer, Lithographer and Bookbinder 


306 California Street, San Francisco, Cal. 
Telephone Main 614 


P. A. REGER 


Dealer in all kinds of 





ecoe METALS ccoce 


593 Mission Street San Francisco, Cal. 
Telephone Bush 479 


Patents 


Guaranteed Under 
$20,000 BOND 


THE KEYSTONE LAW AND PATENT C0., 
235 Betz Building, Philadelphia, 
which is the only bonded Patent Agency in the 
world, offer to make a Guaranteed Search of 
the Patent Office Records (not merely their 
opinion) free of charge to readers of this journal 
who will send a sketch, model or description of 

their invention, 

They will also give a certificate of patent- 
ability which will be of great assistance to an 
inventor in raising capital. 

Valid Patents with the broadest claims 
secured on easy weekly payments. 


Write today. 
S. S. WILLIAMSON, 
President. 








Cable Address ‘‘Edben’’ 





For TELEGRAPH 
aK Evecrric Ligut 
PowER PLANTs 
Union Lumber Company 
TELEPHONE, PRIVATE EXCHANGE 624 
SCHOOL OF MINES AND ENGINEERING 
MINING 
All Subjects Pertaining to Mining and Mining 
ELECTRICAL ENGINEERING 
Theory, Demonstration, Construction, Laboratory 
Students can enter for any course at any time 
WRITE FOR CATALOGUE 
Construction Company 
Rialto Building 


Construction Supervision. 
TELEPHONE 
In lots and sizes tojsuit at short=notice 
Rooms 206-207, Crocker Building, San Francisco 
24 Post Street San Francisco 
Engineering. 
and Shop Work. 
Standard Electrical 
San Francisco 


Telephone Private Exchange 580 





Engineers and Contractors 





Power Installations, Including Pole Lines 


and Substations, a Specialtv 


DO YOU WANT A STEAM ENGINEER? 
Reliable and practical engineers are fur- 
nished at short notice by addressing E. M. 
Pomeroy, chairman of the employment com- 
mittee of the National Association of Sta- 
tionary Engineers (San Francisco, No. 1, of 
California), whose office is at 126 Kearny 

Street, "Phone Clay 698, San Francisco. 


First-Class Printing 
Is Our Specialty 


Office Stationery, Books 
Pamphlets and Catalogues 


Designed and Executed in the Highest 
- « « Style of the Printer’s Art... 


Note the Recent Catalogues issued for the Pelton Water 
Wheel Company and the Hercules Gas Engine Company. 
WE PRODUCED THEM 


Stanley-Taylor Company 


656 Mission Street San Francisco, Cal. 
Telephone Main 5199 
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Used with 400,000 horsepower of water wheels t 
in this saasiand alone 
Fan Motors 


THE LOMBARD GOVERNOR COMPANY Kellogg Telephones 


36 WHITTIER STREET, BOSTON, MASS. 


Power Motors 





Pacific Coast Agents wm 


JNO. MARTIN & CO. 
33 New Montgomery Street 
SAN FRANCISCO, CAL. 


Insulating Material for High Voltage Circuits 


* 


527 Mission Street San Francisco, Cal. 


Pioneer, Building Douglas Building H 
- Telephone Main 861 


Seattle Los Angeles 





THE ALVARADO, ALBUQUERQUE, N. M. 


Old Mission Style of Architecture. The Finest Railway Hotel in the Southwest. 


Handsomely furnished and illuminated with a thousand electric lights. 

Maintains an unigue museum of Western Indian tribal curios. Short trips 

may be made from here to the Indian pueblos of Isleta, Laguna and Acoma. 
An excellent place to break a transcontinental journey. 


Send for illustrated booklet and particulars. 


Santa Fe, 641 Market Street, San Francisco, Cal. 
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National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
Toute mvatons tune «=—s 4 Pent. Sheet, San-Franciaco 


VICTOR 


HIGH PRESSURE 


TURBINES 


FOR HEADS UP TO 3000 FEET 







Simple in Construc- 
tion, Admitting 
of Close Regulation 
and Designed to 
Secure. the Greatest 
Amount of Power 
from the Least 
Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 


Company, Sacramento, 
Cal., to operate under CORRESPONDENCE 


630 feet head , SOLICITED 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY °*%z°:2""° 


SAN FRANCISCO OFFICE: 11-13 FIRST STREET 


STEEL PLATE WORK 


of*every description 


WATER JACKETS 
REFINERY STILLS 
RIVETED STEEL PIPE 


FOR 
POWER TRANSMISSION LINES 
WATER WORKS 
AND 





BUILT ANYWHERE IRRIGATION SYSTEMS. 


eee BE CO. ics avons, ca 
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Ericsson Telephones 
Standard of the World 


SWEDISH 
COAL GRAIN 
MICROPHONE 
AND 
BI-POLAR 
NEVER CHANGING 
RECEIVER 


Write for Catalogues and Prices 





No. 260 (Bridging) 
1000 Ohm Ringer 


Electric, Railway and Manufacturers Supply Co. 


Pacific Coast Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 





Electrical Machinery 
and Supplies 


Armature Winding, Repairs and Switchboards 


CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 
AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 


Century Electric Co. 


18 Second Street San Francisco, Cal. 


Telephone Bush 352 





POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 






VICTOR TYPE 


Adopted by 
pon lapone STANDARD 
ELECTRIC 
Tested to COMPANY 
150,000 Volts. di Of California. 
PATENTED 
Sept. 28, 1897 Bay COUNTIES 
mn Bs, ‘900 POWER 
ons — m0, COMPANY. 


On Longest Power Transmission Lines in the World 


goo,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volis . . . . . 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
31-33 New Montgomery Street, San Francisco. 
511 Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. 


Le Mois Scientifique et Industriel 


Analytic Review of Technical Reviews 
8 Rue Nouvelle, Paris 7 Passage Lemonnier, Liege 


This work, published under the patronage of the most illustrious and 
learned gentlemen of France, England, Germany, Austria, Italy, Switzerland, 
United States of America, etc., gives a monthly practical essay on 600 articles, 
chosen from amongst the best memoirs, articles and studies published in the 
whole world in the English, French, German and Russian languages, etc. 
This publication is for industrial engineers, industrial financiers, professors, 


civil engineers, chemists, and anyone who has time to spare for reading or who 
is in need of information. 
Yearly Subscription - - - - 25 trancs—$5.00 
Single Numbers (160 pages) 2 francs—40 cents 


Free specimens on application (send 6-cent postage stamp) 
TECHNICAL OFFICE OF THE M. 8. I. 

We have with our collaborators opened an office to furnish answers to ali 
scientific, technical and bibliographical studies or questions. We help indus- 
trials who have opened.new enterprises, professors who must resolve un- 
familiar problems, lecturers, teachers, students, etc. We furnish a complete 
course, detailed bibliographical work, complete study, cost prices, plans, draw- 
ings, illustrations, projections, etc. Ask for special notice. The terms are very 
— Short delays for answers. Manuscripts are the property of the 
writer. 


Bound volumes for 1902 of The Journal of 
Electricity, Power and Gas can now be obtained 
on application to J. M. Shawhan, Manager, 
144 Union Square Avenue, San Francisco, Cal. 





UR pusition in the Graphite World makes it pos- 
sible for us to advertise graphite specialties for 


% electrical purposes of greater purity than any 
other house. We make to order resistance rods of any 
size, any dimensions and any degree of resistance. 

Ask for booklet 67-N. 
. JOSEPH DIXON ay ag COMPANY, 


Jersey City, N. 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 
ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White'Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 






I. T. E. CIRCUIT BREAKERS C. S. FLUSH SWITCHES \ 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 14-inch to 3-inch, Carried in San Francisco. 








CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS z oe _ eo oe : Sige _ 
n ize or acity. n oO} reak, 

THE ERICKSON CONDUIT INSULATORS . WSingle or Double Throw. Fei 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 
, | | | CLAY TUBES, KNOBS, 
CLEATS, ETC. s ss 





PORCELAIN ‘TUBES, 
KNOBS, CLEATS, ETC. 





FACTORY DELIVERY 





NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 
3 Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Westinghouse 
Type “C” Circuit Breakers 


Accurate as an ammeter through their entire 
range, thus assuring the safety of the appa- 
ratus they are intended to protect. Can be 
relied upon to open the circuit at any pre- 
determined point. om * 
















Folder 283 gives particulars 


Westinghouse Electric & Mfc. Co. 
Pittsburg, Pa. 


Westinghouse Type ne San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; 
Salt Lake City, 151 S. Main Street; Denver, Mountain Electric Co.; and other large cities. 









Westinghouse Steam Engines, Gias Engines, Steam Turbines 


and Roney Mechanical Stokers, for particulars address 


eed Church, Kerr & Co., 


_— P. = 
New York, -—Engineers. oi ils wigs. C cago, 
who sell the product of 


Pisbwre— The Westinghouse Machine Co.,—csiaee. 
Designers and Builders 









Aluminum 


FURNISHED EITHER BARE OR INSULATED 


FOR 


Minimum First Cost Railway Feeders 
Equal Conductivity Power Transmission 


Maximum Strength Telephone and 
Lightest Weight Telegraph Work 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 31-33 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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Otis Elevators 
Hydraulic, Electric, Steam, Belted 


Passenger or Freight 
Hand Power Elevators 


Automatic Electric Elevators 
Controlled by push-buttons—safe and simple 
in operation—requires no attendant 


Electric Dumb Waiters 


With push-button control 





Steam and Electric Hoisting Engines 


Otis Elevator Company 
Pacific Coast Department Office and Works 
5090-511 Howard Street, San Francisco, Cal. 


Telephone Private Exchange 527 


NERNST _*° 


STREET 


:. A M P S LIGHTING 


Save One-Half the Current and Two-Thirds the Maintenance 
Cost Over Incandescent Lamps 








eH S & 


We Are Sales Managers for 


“Ceco” Electrical Machinery 


Including Direct Current Motors and Generators, Alternating 
Current Generators and Transformers 
All Sizes and Voltages 





One Glower Outdoor Lamp With Metal Hood 
Cutler-Hammer Apparatus, Stromberg-Carlson Telephones and Switchboards, The Electric 
Porcelain Company, Eureka Flexible Conduit 
HH He wm 


$417 Sead Ava, AILDOURNE & CLARK CO. si tine sen” 
815-817 Second Avenue. o 539 Mission Street 


Telephone Davis 43 
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GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


Manufacturer of DOW PUSIPS For ; Purposes 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED SEND FOR CATALOGUE 





Tangential Water Wheels 


We build Water Wheels 
for any head and for any 
power. Complete electrical 








power generator wheels a 
specialty. Large wheels up 











to 50 feet diameter for driv- 
ing compressors. 


SEND FOR CATALOGUE NO. 4 


3000 HORSEPOWER UNIT AT COLGATE STATION TRANSMITTING POWER 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. m . - 
niu Waste ted Yards, Pébrere: San Francisco, California 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won't matter much to the coal man if you cut him 5 or 10 now that business is good. 


(Clean Boilers.) Tryit DEARBORN FEED WATER TREATMENT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, "1.2.0"" 29-33 Rialto Bldg., Chicago, Ill. 


PACIFIC METER COMPANY 


17-19 Fremont Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 


Our Own Patents. Strong. Simple. 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 


Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


Pumping machinery for all 
duties 


OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 
Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle 3 Tatum & Bowen, Portland : Baker Iron Works, Los Angeles 





A. E. BROOKE RIDLEY &=sin.::; Auttomobiles 
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Stands for Mechanical and 
Perfection 








- e Electrical 


BULLETINS, BLUE PRINTS, PHOTOGRAPHS, ESTIMATES 





MAILED FREE ON APPLICATION 








New York 


General Incandescent Arc Light Company 


SAN FRANCISCO OFFICE 


Rialto Building, 629-631 Mission Street 


220 Devonshire St., Boston, Mass. 638 Century Bidg., St. Louis, Mo, 


- 


510 New England Bidg., Cleveland, Ohio. 
4732 Champa St., Denver, Colo. 


57 Perin Bidg., Cincinnati, Ohi 


48 West Jackson Bivd,, Chicago, Ill, 445 Cannon Street, London, E. C., Eng. 
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Bullock Electric Manufacturing Company 


Cincinnati, Ohio, U. S. A. 


Builders of Direct and Alternating Current Machinery. 


The Mark 





of of 


Distinction 


Distinction 





Type ‘*B’’ 7‘ Horsepower Motor 
DESCRIPTIVE BULLETINS FURNISHED ON REQUEST 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. aba ihn 


OF CALIFORNIA SAN FRANCISCO, CAL. 











Wagner Electric Manufacturing Company 


ST. LOUIS, MO., U. S. A. 


Wagner Single Phase Motors 
NEW YORK, April I5, 1903. 
Wagner Electric Manufacturing Company, Are the only ones made that will start full rated load 
St. Louis, Mo.: 

GENTLEMEN—We beg to advise you that the writer was noti- 
fied today by Mr. Cowling, of the Westchester Lighting Com- 
pany, that he had made a series of tests on our single phase 
motors, and as a result of the same he has decided to increase 
the limit in size of single phase motors which they will take on 
their lines. Previous to this time five horsepower was the largest 
motor which they would take, and, if possible, they preferred to 
use a two-phase motor. 

Since this decision the Westchester Lighting Company has 
under consideration two or three installations which will take 
fifteen or twenty horsepower. The outlook for single phase motor 
business seems to be quite bright. 

Yours truly, 
NEW YORK OFFICE, 
H. W. Doubrava, Engineer. 














repeneeenenen teresa . Type of 5-horsepower Size 


Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California, 


Office: Rialto Building, 629-631 Mission Street, San Francisco, Cal. 
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vara ehieid Geyser Micacnés Park es e 
If so you should travel on the 


Northern Pacific Railway 


Double daily train service between Portland, Minneapolis and St. Paul, making connection at St. Paul 
for Chicago and all points East. 
Trains are finest in the Northwest, carrying sleepers, dining and observation cars, wide vestibuled and 
electric lighted. 


Best Scenery and Coolest Route for Your Summer Trip 


All tickets allow stop-overs at Livingstone to enable our patrons to visit the Yellowstone Park, which 
is now open for season of 1903. Send six cents in stamps for “‘Wonderland, 1903.’’ 
For farther particulars address 


. 647 Market Street, San Francisco, Cal. T. K. Stateler, General Agent 
pee eae FIXT 
COMBINATION URES 
Exclusive Designs. Fine Workmanship. Best of Material. 


Satisfactory Prices. 


MORREAU GAS FIXTURE MANUFACTURING COMPANY 


OF CLEVELAND, OHIO 





THE STANDARD ELECTRICAL CONSTRUCTION COMPANY 422%tS 


Office and Showrooms 


120-130 New Montgomery Street RIALTO BUILDING San Francisco, Cal. 
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The Doble Ellipsoidal Water Wheel Buckets 


Used 586 days of 24 hours each under a 1300 foot head of very gritty water 





Note the absence of any erosion on the back or any irregular erosion on the inside 


Excel in Efficiency, Durability, Design, Material, 
Workmanship and Finish 


OUR SPECIALTY: HIGH CLASS APPARATUS FOR HIGH CLASS SERVICE 





Note the irregular erosion on inside and back of bucket 


ABNER DOBLE COMPANY 


ENGINEERS 


Established 1850 
Fremont and Howard Streets San Francisco, Cal. 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


137-151 FIRST STREET 


Telephone Main 5679 San Francisco, Cal. 













Best by Test! 


Tutthill Water Wheels| Revisit 


Adapted to All Speeds and Heads 


High in Efficiency! Low in Cost! th e 


Write for our Water Wheel Catalogue. It 


is replete with hydraulic data 
Oakland Iron Works O ome 
Business Office: and Se the Old 


330 Market Street, San Francisco 
’Phone Main 1007 


Works, Second and Jefferson Streets, Friends 


~ RIVETED IRON AND STEEL PIPE Southern Pacific 


Offers 





POR HYDRAULIC MINES, JPRIGATION AND POWER PLANTS. Manufactured from the 
EEL by MODERN MACHINERY. For 
“THE ‘SCHAW-BATCHER COMPANY PIPE WORKS, 
090 mrssn0m Sr, #11 vo m9 3 08. One Way Fare 
SAN FRANCIOCO. SACRAMENTO. 
en eee ee ee ee ee a oe ioe ab oad ih, 2th to 30th, Abe In July 
We Are Working Night and ‘ ; 
Nt Omewaearitst Class Work Only | 2 scat wit sosey tine it 
Our artists will make your drawings A Good Opportunity 
Our photographers take your photographs to go East and to attend 
Our workmen do your work on time and Mek Vinwat Cadvesbinins 


Our collectors take your money. 
in Boston, Saratoga, Indianapolis and elsewhere 


We do the work alf lone 144 Union Square Ave. 
for this publication These Special Rates cover 
San Francisco, Cal. : 
Various Eastern Points 


GEORGE E, CARTER & CO. List and Details of Any Agent or at 





woes eemeisco “bess Dy 
Fe re sci rom F~ QUES | Information Bureau 


~ Quotations Furnished in Lots and Sizes to Suit Demands. _ and Pine Cross Arms 613 Market Street 
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The engravings 
for this publication 


were made by 


First-Class Work 
Delivered on Time 


At Right Prices 


& 


OFFICE AND WORKS 


144 Union Square Avenue, San Francisco, Cal. 
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Lowest in 
N er nst Consumption 
Highest in 


Lam ps Efficiency 


For Street and Indoor 
Lighting 


Kilbourne & Clark Co. 


General Pacific Coast Agents 
Comparison of Current Consumption Between Nernst Lamps 


and Incandescent Lamps of Equa! Candlepower Seattle, U. S.A. San Francisco, U.S. A. 
815-817 Second Avenue 519 Mission Street 


WRITE US FOR CATALOGUES AND PRICES 


eH HF H 


District Agents 


Oakland Electric Company Oakland Cal. Leavitt, Bartholomew & Smith......... . Los Angeles, Cal. 

Pacific Electrical Works. .... Los Angeles, Cal. Washington Fixture and Mantel Company ...Seattle, Wash. 

Breck Electric Company. . San Francisco, Cal. Davies-Sherman Machinery and Electric Co., Tacoma, Wash. 

Shrewsbury & Smith Palo Alto, Cal. Everett Railway and Electric Company. .... Everett, Wash. 

Century Electric Company San Jose, Cal. Montana Electric Company Butte, Mont. 
Alaska Electric Light and Power Company, Juneau, Alaska. 
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Standard Underground Cable Co. ae 


San Francisco, Pittsburg, New York, Philadelphia, Boston, Chicago 
The accompanying 
FACTORIES 


; cut shows a four-cir- 
Oakland, Cal. Pittsburg, Pa. Perth Amboy, N. J. 


cuit, three-wire, dis- 


MANUFACTURERS OF tributing board, mains 
Bare and Insulated Wires and Cables of Every Description and circuits controlled 
for Every Service, Aerial, Underground, Submarine by switches; from 


and Interior, for Electric Light, Traction, Power the largest feeder 
Transmission, Telephone, Telegraph, 
Mines, Interior Work, Etc. two-wire circuits, with 

LARGE LOCAL STOCKS ALWAYS ON HAND fuse holders, are fed. 


mains twenty - eight 


We operate the only factory on the Pacific Coast for the manufacture of Insulated 
Wires and Lead Covered Cables insuring prompt shipments. 


We Completely Install and Guarantee our Lead Covered Cables 


CROUSE-HINDS DISTRIBUTING BOARDS 
CHAS. F. SLOANE 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
A. B. SAURMAN, Manager Mills Building SAN FRANCISCO 


Hemingray Insulators|4 HEART TO HART TALK 
For Voltages up to 75,000 ee ee 28 COUP 


AS A GENUINE HART 
Used upon the entire installation of the Northern Tile-te the Stendeet: Pack Batten Type 
California Power Company 


World's cae = iandard 


Pacific Coast Sales Agent, Mills Building, San Francisco, Cal. 








MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 





SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents 


Exclusive Pacific Coast Sales Agents 


: : MILLS BUILDING, SAN FRANCISCO 
Mills Building San Francisco, Cal. New York Block, Seattle Stimson Building, Los Angeles 
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Inductor Generator 


is entirely free 
from complica- 
tion of any kind. 
The field coil 
is stationary, 
the armature is 
stationary, and 
there are 
neither brushes, 
collectors nor 
moving wires of 
any kind. 
Wear and 
tear are only 
such as can re- 
sult from the 
simplest known 
mechanical 
movement—a 
shaft revolving 
in bearings. 
There is no 


) 


“theory” about 


paralleling 


S.K.C. mach- 


$.K.C. Inductor Alternator in course of construction, showing the moving element, the Inductor and the Stationary Field ines—they $1m-.- 
Coil. The Generator is rated at 1800 kilowatts and will run direct connected to an engine operating at 75 a 
revolutions per minute. Two machines of this type were recentiy furnished the Pacific 51 . do it- 
Electric Railway Company, of Los Angeles, Cal. I y ¥ 


Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


JNO. MARTIN & CO, 2ASHiS Sosst AGENTS 


31-33 New Montgomery Street, San Francisco, Cal. 


507 Pioneer Building, Seattle, Wash. Sit Douglas Building, Los Angeles, Cal. 
Lillibridge, N. Y.— 25-1256 


PRINTED BY THE STANLEY-TAYLOR CO., S. F. 
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BROWN, BEAL & CO. 


Pacific Coast Sales Agents 


Brown Corliss Engines 


Mine Railways, Rails, Fastenings, Cars, Tram- 
ways, Tanks, Shoes and Dies 


Y a" This pin is made 
we of seasoned euca- 
lyptus, a wood par- 
ticularly adapted 
for electric insulat- 
ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 

lants on the Paci- 

ic Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 







CARBONIZING COATING FOR STEEL 


Hardwood Planing Mill Co. 2°" | Mills Building, San Francisco, Cal. 


KNIGHT'S 
WATER.... 
Macc... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 





Address all communications to 


KNIGHT & CO. 


See Sutter Creek, Cal. 


The Vacation Habit is Sanity 


And a Month at Lake Tahoe, Kings River Canyon, The Giant Forest, or Some Coast Resort 
Will Mean Successful Work Afterwards 


Get Some of the Folders of the 


Southern Pacific 


Free of Agents or at 
613 Market Street 


oe THE ELECTRIC STORAGE BATTERY CO. 


Philadelphia Chicago New York 




















MANUFACTURER OF PHILADELPHIA, PA. 
Boston Baltimore Cleveland oa ’ o9 
eee Chloride Accumulator 
Canadian General Electric Co., Ltd., 
Toronto, Canada Has installed or has under construction in the PACIFIC COAST STATES:16 RAILWAY 


BATTERIES having an aggregate capacity of 5615 K. W. HOURS. 


SCO: da Block 
-agulalimaaaaaa _ Send for descriptive bulletins. 
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VIEWS OF THE STEAM PLANT OF THE UNITED ELECTRIC GAS AND POWER COMPANY, SANTA BARBARA, CAL. 


Chas. C. Moore & Co., Engineers 


CONTRACTORS FOR 


Complete Power, Lighting, Heating 
...Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisco, Cal. 


Branch Offices Ad No. 259 
New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 
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Old Mission Style of Architecture. 


Maintains an unique museum of Western Indian tribal curios. 


THE ALVARADO, ALBUQUERQUE, N. M. 





The Finest Railway Hotel in the Southwest. 


Handsomely furnished and illuminated with a thousand electric lights. 


Short trips 


may be made from here to the Indian pueblos of Isleta, Laguna and Acoma. 


Send for illustrated booklet and particulars. 


An excellent place to break a transcontinental journey. 


Santa Fe, 641 Market Street, San Francisco, 
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ENGINEERING OFFICES 
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DUGALD C. JACKSON, C. E. 
WILLIAM B. JACKSON, M. E. 
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C. L. TURNER 


Mechanical 
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2044 Eddy Street - + San Francisco, Cal. 
’Phone Larkin 2982 
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Surveyor and Engineer 
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San Francisco, Cal. 


331 Pine Street 
Advisory Reports. 


Stanley A. ¢. Wattmeters 


Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 


SEATTLE, WASH., Pioneer Building 
NEW YORK: Los ANGELES: 
146 Broadway. 511 Douglas Building. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Headquarters for Telegraphic Codes 
All the Standard Codes and Ciphers Kept in Stock 


John Partridge 
Importing and Stationer 


Manufacturing 


Printer, Lithographer and Bookbinder 
306 California Street, San Francisco, Cal. 
Telephone Main 614 





SCHOOL OF MINES AND ENGINEERING 


24 Post Street San Francisco. 


MINING 
All Subjects Pertaining to Mining and Mining 
Engineering. 
ELECTRICAL ENGINEERING 


Theory, Demonstration, Construction, Laboratory 
and Shop Work. 


Students can enter for any course at any time 
WRITE FOR CATALOGUE 


Patents 


Guaranteed Under 
$20,000 BOND 


THE KEYSTONE LAW AND PATENT C0., 
235 Betz Building, Philadelphia, 
which is the only bonded Patent Agency in the 
world, offer to make a Guaranteed Search of 
the Patent Office Records (not merely their 
opinion) free of charge to readers of this journal 
who will send a sketch, model or description of 

their invention, 

They will also give a certificate of patent- 
ability which will be of great assistance to an 
inventor in raising capital. 

Valid Patents with the broadest claims 
secured on easy weekly payments. 

Write today. 

S. S. WILLIAMSON, 


President. 


Transformers and Field 








Cable Address *‘Edben’’ 
Construction Supervision. 


Armature Winding 
Commutator Filling 
and Building 


Coils of All Types 
Rewound 


Farnsworth 
Electrical Works 


Dealers in New and Second Hand 


Electrical Machinery 


We Rent Both Alternating and Direct Current Motors 
Country Orders Solicited 


185 Jessie Street 
Near Third San Francisco 
PHONE MAIN 998 


FRANK P. MEDINA 


Attorney-at-Law 
ELECTRICAL CASES A SPECIALTY 
Patents Trade Marks 


Room 321, Emma Spreckels Building 


San Francisco, Cal. 


The attention of mem- 
bers of The Pacific Coast 
Gas Association is called 
to the announcement of 
the Annual Meeting ap- 
peating on page 27], 


this issue. 
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National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 


Lighting and Power Plants and 


Telephone Systems Installed...... 344 Post Street, San Francisco 






1 ae! 
Or ee NAY BES) 
TRADE e Cm zx h Ly MAkKK 
\y 









IMPERIAL PORCELAIN —™ — le > EMERALD GLASS 


SS ee 
fy" Tt ae 


PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to : 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information upon ee. ¢ eee, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY .283%5c2h%.s 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WI RE ROPE AND OF... 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


A. E. BROOKE RIDLEY &%". Automobiles 


18-20 FELL STREET (Off Market), SAN FRANCISCO, CAL. 
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VICTOR 


HIGH PRESSURE 


TURBIN ES 


FOR HEADS UP TO 3000 FEET 








Simple in Construc- 
tion, Admitting 
of Close Regulation 
and Designed to 
Secure the Greatest 
Amount of Power 
from the Least 
Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 
Company, Sacramento, 


i 

4 
Cal., to operate under a See CORRESPONDENCE | 

.).. 

a 

1 

' 

| 

j 

{ 

) 

1 
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630 feet head SOLICITED 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY °**G°3*.2""° 


SAN FRANCISCO OFFICE: 11-13 FIRST STREET 


PACIFIC METER COMPANY 


17-19 Fremont Street, San Francisco, Cal. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 
Our Own Patents. Strong. Simple. 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 


Centrifugal Pumps 


Irrigation, Mining, Dredging and Municipal Service 


Steam and Gas Engines, Boilers, Etc. 


BYRON JACKSON MACHINE WORKS | 


411 Market Street San Francisco, Cal. 






JACKSON CENTRIFUGAL PUMP 
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Standard of the World 


SWEDISH 
COAL ,GRAIN 
MICROPHONE 
AND 
BI-POLAR 
NEVER CHANGING 
RECEIVER 


Ra 


Write for Catalogues and Prices 





No. 260 (Bridging) 
1000 Ohm Ringer 


Electric, Railway and Manufacturers Supply Co. 


Pacific Coast Agents 
68-72 FIRST STREET 





Ericsson Telephones 


SAN FRANCISCO, CAL. 





Electrical Machinery 
and Supplies 


Armature Winding, Repairs and Switchboards 


CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 
AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 


Century Electric Co. 


18 Second Street San Francisco, Cal. 


Telephone Bush 352 





POWER TRANSMISSION | Le Mois Scientifique et Industriel 


Managers have no line troubles when using 


Locke Insulators 






VICTOR TYPE 


Adopted by 


STANDARD 


Line Pressure ELECTRIC Co. 
OF CALIFORNIA 
000 Volts. 
100, Bay CouNTIES 
Tested to POWER Co. 
VALLEY COUNTIES 
150,000 Volts. aes can 
PATENTED GUANAJUATO 
os. > —— POWER Co. 
une 
May 29, 1900 WASHINGTON 
Other patents now WATER POWER Co. 
pending. AMERICAN RIVER 


EvectTric Co. 


On Longest Power Transmission Lines in the World 


goo,o00 LOCKE INSULATORS in use on the — Coast, 
Operating on Line Pressures sures up to 1 to 100,000 Volts . . 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
31-33 New Montgomery Street, San Francisco. 
Douglas Building, Los Angeles. 


Pioneer Building, Seattle, Wash. 


Analytic Review of Technical Reviews 
8 Rue Nouvelle, Paris 7 Passage Lemonnier, Liege 


This work, published under the patronage of the most illustrious and 
learned gentlemen of France, England, Germany, Austria, Italy, Switzerland, 
United States of America, etc., gives a monthly practical essay on 600 articles, 
chosen from amongst the best memoirs, articles and studies published in the 
whole world in the Engiish, French, German and Russian languages, etc. 
This publication is for industrial engineers, industrial financiers, professors, 
civil engineers, chemists, and anyone who has time to spare for reading or who 
is in need of information. 

Yearly Subscription - 25 francs—$5.00 
Single Numbers (160 pages) - 2 francs—40 cents 
Free specimens on application (send 6-cent postage stamp) 
TECHNICAL OFFICE OF THE M. 8. I. 

We have with our collaborators opened an office to furnish answers to all 
scientific, technical and bibliographical studies or questions. We help indus- 
trials who have opened new enterprises, professors who must resolve un- 
familiar problems, lecturers, teachers, students, etc. We furnish a complete 
course, detailed bibliographical work, complete study, cost prices, plans, draw- 
ings, illustrations, projections, etc. Ask for special notice. The terms are very 
— Manuscripts are the property of the 
writer 


Bound volumes for 1902 of The Journal of 
Electricity, Power and Gas can now be obtained 
on application to J. M. Shawhan, Manager, 
302 Rialto Building, San Francisco, Cal. 


Short delays for answers. 





UR pusition in the Graphite World makes it pos- 
sible for us to advertise graphite specialties for 
electrical purposes of greater purity than any 

other house. We make to order resistance rods of any 
size, any dimensions and any degree of resistance. 
Ask for booklet 67-N. 
JOSEPH DIXON CRUCIBLE COMPANY, 


Jersey City, N. J. 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 
ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone: Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 


I. T. E. CIRCUIT BREAKERS C.S. FLUSH SWITCHES 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 








COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco. 





CIRCULAR LOOM FLEXIBLE CONDUIT 


A Complete Stock, Sizes K-inch to 1%-inch, Carried in San Francisco, 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


MANUFACTURERS OF 





SOLE MANUFACTURERS AND PATENTEES OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Single or Double Break. 
THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


CLAY TUBES, KNOBS, 
faaniw Slan * S 





PORCELAIN TUBES, 
KNOBS, CLEATS, ETC. 





FACTORY DELIVERY 





NATIONAL CONDUIT AND CABLE CO. 


MANUFACTUREKS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 
Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 








¥ 
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Westinghouse Transformers 


Spread Coils are found only in 
Westinghouse Transformers 


Their use in Type N and O. D. Transformers secures low and uniform 
temperature. 
Low Temperature eliminates the ageing of iron. 
Prevents the Oxidation and Deterioration of Insulation. 
Reduces the Resistance of the Gopper, with consequent 
improvement in Efficiency and Regulation. 
Gives Overload Capacity, permitting the use of Small 
Transformers for Large Intermittent Loads. 
Write for Transformer Publication 7007 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Sales Offices: San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; 
Westinghouse T,p: N Transformer , f : : a 
With Case Removed Salt Lake City, 151 Main Street: Mountain Electric Co., Denver, and all other large cities, 


Westinghouse Steam Engines, Gas Engines, Steam Turbines 


and Roney Mechanical Stokers, for particulars address 
Westinghouse, Church, Kerr & Co., 
Ne ei —Engineers.—*"r, ie 
who sell the product of 


The Westinghouse Machine Co. ,—o»icae. 
Designers and Builders 
















Pittsburg. 














=—Aluminum 


FURNISHED EITHER BARE OR INSULATED 
FOR 
Minimum First Cost Railway Feeders 
Equal Conductivity Power Transmission 
Maximum Strength Telephone and 
Lightest Weight Telegraph Work 


The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 31-33 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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Hydraulic | 
Electric 
Steam ( 
Belted 


Passenger or 
Freight 


for Every 
Service 


9 


Automatic Electric Elevator The Otis Automatic Electric Elevator is 


automatic in the fullest sense of the word. 
It requires no attendant, and a child can operate it. On each floor is a single push-button at the landing and 
in the car is a row of push-buttons, one for each floor. The car responds to the pressing of a button by coming 
to the floor you are on and stopping itself there. Until it has stopped the door is locked, and the only door 
unlocked is the one at which the car is at rest. Power may be derived from any lighting circuit, and the cur- 
rent consumption is well nigh negligible. The task of arranging houses already built for an elevator is not 
formidable. Correspondence invited. 


a 


7 
nee 


ressione Se 


ee 


Otis Elevator Company 


Pacific Coast Department Office and Works 
509-S5l1l Howard Street, San Francisco, Cal. 


Telephone Private Exchange 527 
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Worthington Pumping Engines and Hydraulic Machinery 


paoegnt hast stntmaicamnpnstarnnecannentiitey 


| 
4 
| 
| 
| 
| 


ae 


HENRY R. WORTHINGTON 


Pumping machinery for all 
duties 


OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicag®, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANGISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland 2 Baker Iron Works, Los Angeles 
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GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


Sinaia DOW PUlrIPS Hee-All Pudpews 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED SEND FOR CATALOGUE 














Tangential Water Wheels 


We build Water Wheels 


for any head and for any 





power. Complete electrical 
power generator wheels a 
specialty. Large wheels up 
to 50 feet diameter for driv- 


ing compressors. 


SEND FOR CATALOGUE NO. 4 


3000- HORSEPOWER UNIT AT COLGATE STATION TRANSMITTING POWER 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. . - i 
Main Works and Yards, Potrero. San Francisco, California 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 4% now that business is good. 
(Clean Boilers.) Try it. DEARBORN FEED WATER 
SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, *?:cicc.” 29-33 Rialto Bldg., Chicago, Ill. 





STEEL PLATE WORK 


ei of every description 
< WATER JACKETS 
a REFINERYfSTILLS 
PACITY RIVETED STEEL PIPE 
FOR 


POWER TRANSMISSION LINES 
WATER WORKS 


AND 


IRRIGATION SYSTEMS. 


a ees, cas 
vor ween Malthoid Roofing 


The new high grade roofing for low cost work such as factories, 
GOVERNORS tanneries, canneries, mining property, sheds, warehouses, barns, 


depots, wharves and all buildings of large roof surface that require 
Are the World’s Standard 





BUILT ANYWHERE 









protection from the elements. A better roofing at the same price 
has never been produced. Never corrodes, never sweats nor ex- 
pands—in fact never gives any trouble of any kind, and is used for 
all classes of work. 

Send for Catalog—address Dept. /. 


The Paraffine Paint Co. 


24 Second Street San Francisco, Cal. 





Used with 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


vormmmornnn | RODeroid Roofing 





Pacific Coast Agents 


JNO. MARTIN & CO. 
33 New Montgomery Street 


SAN FRANCISCO, CAL. 


Bonestell, Richardson & Co. 


SOLE AGENTS 


Corner of Sansome and Sacramento* Streets 


SAN FRANCISCO, CAL. 
Pioneer Building Douglas Building H 
Seattle Los Angeles 2 





Send to us for samples and full information 
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Bullock Electric Manufacturing Company 


Cincinnati, Ohio, U. S. A. 


Builders of Direct and Alternating Current Machinery. 


The Mark The Mark 





of 
Distinction 


of 


Distinction 





Type ‘**B”’ 7% Horsepower Motor 
DESCRIPTIVE BULLETINS FURNISHED ON REQUES') 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY.  c3,RiAtTo BuILDINe, 


OF CALIFORNIA SAN FRANCISCO, CAL. 





Wagner Electric Manufacturing Company 


ST. LOUIS, MO. U. S. A. 











Wagner Transformers are Highly 
Efficient and Durable 


Fort Smith and Van Buren Light and Transit Company. 
R. G. Hunt, Secretary and Treasurer. 
FORT SMITH, ARK., April 9, 1903. 
W. A. Layman, General Manager, 
Wagner Electric Manufactory Company, 
St. Louis, Mo. 

DEAR SiIR—If you desire evidence of the satisfactory operation 
of your Type ‘‘M”’ transformers you need have no hesitancy in re- 
ferring to us. We have nothing but Wagner transformers in cir- 
cuit and believe that our losses from that source are as low, if not 
lower, than any city operating under similar circumstances. In 
many cases we have overloaded transformers more than 100 per 
cent. without apparent damage to them. The low core losses 
make the type ‘‘M’’ transformers most desirable when operating a 
day circuit and extremely light loads during the day. 

You are at liberty to publish this statement and refer any 
parties to us desiring information. 

Very truly, 
















R. G. Hunt, 
Secretary and Treasurer. 














Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California, 





Office: Rialto Building, 629-631 Mission Street, San Francisco, Cal. 
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The Great Geyser Yellowstone Park 


If so you should travel on the 


Northern Pacific Railway 


Double daily train service between Portland, Minneapolis and St. Paul, making connection at St. Paul 


for Chicago and all points East. 


Trains are finest in the Northwest, carrying sleepers, dining and observation cars, wide vestibuled and 


electric lighted. 
Best Scenery and Coolest Route for Your Summer Trip 


All tickets allow stop-overs at Livingstone to enable our patrons to visit the Yellowstone Park, which 


is now open for season of 1903. Send six cents in stamps for ‘‘Wonderland, 1903.’’ 


For farther particulars address 


647 Market Street, San Francisco, Cal. T. K. Stateler, General Agent 
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The Doble Ellipsoidal Water Wheel Buckets 


Used 586 days of 24 hours each under a 1300 foot head of very gritty water 


Note the absence of any erosion on the back or any irregular erosion on the inside 


In the evolution of the tangential water wheel it is a significant 


fact that a former competitor is now manufacturing, under a recent 
patent, a bucket shaped substantially the same as the old style bucket 
made by the Abner Doble Company before its development of the 
much superior Ellipsoidal type. Comment is unnecessary. 


OUR SPECIALTY: HIGH CLASS APPARATUS FOR HIGH CLASS SERVICE 


Note the irregular erosion on inside and back of bucket 


ABNER DOBLE COMPANY 


ENGINEERS 


Established 1850 
Fremont and Howard Streets San Francisco, Cal. 
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Van Emon Engineering Co. 





B. C. VAN EMON, 


Manufacturers of all kinds of 


Electric, 


Estimates given on all kinds of Electric and Hydraulic Machinery. 


Electrical 


Telephone Main 5679 










Best by Test! 


Tutthill Water Wheels 


Adapted to All Speeds and Heads 
High in Efficiency! Low in Cost! 


Write = our Water Wheel Catalogue. It 
s replete with hydraulic data 
and—gratis 


Oakland Iron Works 


Business Office: 
330 Market Street, San Francisco 
’Phone Main 1007 


Works, Second and Jefferson Streets, 
Oakland. ’Phone Main 342 





RIVETED IRON AND STEEL PIPE 





®0 R BYES ALS M IRRIGATION AND POWER PLANTS. Manufactured from the 
‘ best grades of IRON or by MODERN MACHINERY. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


211 to 210 J 8T., 


SAN ‘FRANCISCO. SACRAMENTO. 


Dera One wes Pitst Class Work Only] 7. sancy. 


Our artists will make your drawings 

Our photographers take your photographs 
Our workmen do your work on time and 
Our collectors take your money. 


We do the work 
for this publication 


GEORGE E. CARTER & CO. 


SQUARE SAWN 


2; ker Buildin 
oem 6a; Seer ee e — 


SAN FRANCISCO 
Telephone Main 545 


ORED CEDAR 


Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 


137-151 FIRST STREET 


Fei-G 144 Union Square Ave. 


Poles 


MANAGER 


Hydraulic and Belt Elevators 


Inspection of Motors and Elevators. 


Repair Work a Specialty 


San Francisco, Cal. 


TELEPHONE 
In lots and sizes tofjsuit at'short“notice 


RED HOOD POLES 
Union Lumber Company 


For TELEGRAPH 
PoweErR PLANTS 
TELEPHONE, PRIVATE EXCHANGE 624 


Rooms 206-207, Crocker Building, San Francisco 


Standard Electrical 
Construction Company 
Rialto Building 


San Francisco 
Telephone Private Exchange 580 





Engineers and Contractors 





Power Installations, Including Pole Lines 
and Substations, a Specialty 


Taylor Company 
Prints Good Catalogues 


656 Mission Street 
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Western Electric 
Series Alternating 
Arc Lamp System 


Write for Bulletin 7015 





Enclosed Series Alternating Arc Lamp 
18-inch Metal Shade 


Transformer 


An interesting article on enclosed arc 
lamps, by Mr. Butte of the California 
Electrical Works appears on page 26! 
of this issue. & * 2% 2% % 


Western Electric Automatic_Current_Regulator 


California Electrical Works *™7,,Mission, Street 
Pacific Coast Agents WESTERN ELECTRIC COMPANY 
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NERNST 
LAMPS 


For Street and Indoor 
Lighting 


Save One-Half the Current and 
Two- Thirds the Maintenance 
Cost Over Incandescent Lamps 


eH He H 


District Agents 


Oakland Electric Company Oakland Cal. Leavitt, Bartholomew & Smith......... . Los Angeles, Cal. 
Pacific Electrical Works....,............ Los Angeles, Cal. Washington Fixture and Mantel Company ..Seattle, Wash. 
Breck Electric Company.. ............ San Francisco, Cal. Davies-Sherman Machinery and Electric Co., Tacoma, Wash. 
Shrewsbury & Smith an Mateo, Cal. Everett -tailway and Electric Company.. ..Everett, Wash. 
Century Electric Company ........... ......San Jose, Cal. Montana Electric Company Butte, Mont. 
Alaska Electric Light and Power Company, Juneau, Alaska. 


WRITE US FOR CATALOGUES AND PRICES 


eH eH 


We Are Sales Managers for 


“Ceco” Electrical Machinery 


Including Direct Current Motors and Generators, — 
Alternating Current Generators and Transformers 


All Sizes and Voltages 


Cutler-Hammer Apparatus, Stromberg-Carlson Telephones and Switchboards 
The Eureka Electric Porcelain Company, Eureka Flexible Conduit 


He HS & 


KILBOURNE & CLARK COMPANY 


Telephone Davis 43 


815-817 Second Avenue, Seattle, Wash. 519 Mission Street, San Francisco, Cal 
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Standard Underground Cable Co. 


ELECTRICAL WIRES 
as» CABLES 


Any Insulation for Any Service 





The accompanying 
cut shows a four-cir- 


cuit, three-wire, dis- 
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tributing board, mains 


CY 


and circuits controlled 
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RY 
“ 
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by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 


fuse holders, are fed. 





se SF 

PACIFIC COAST SALES DEPARTMENT - 

MILLS BUILDING, SAN FRANCISCO, CAL. CROUSE-HINDS DISTRIBU TING BOARD 
CHAS. F. SLOANE, Sal:s Agent A. B. SAURMAN, Manager O S 

FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. THE CHAS. F, SLOANE co. 
BRANCH OFFICES: Exclusive Pacific Coast Sales Agents 

New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The Mills Building SAN FRANCISCO 


Rookery: San Francisco, Mills Building; Boston, 101 Milk Street 


Hemingray Insulators |4 HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
For Voltages up to 75,000 AS A GENUINE HART 


This is the Standard Push Button Type 





Used upon the entire installation of the Northern 
California Power Company 





Standard 


=f... mo an 





MADE BY 


The Hart? & Hegeman Manufacturing Co. 

Hartford, Conn. ; 
SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. ae on 


Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agents 
MILLS BUILDING, SAN FRANCISCO 


Mills Building San Francisco, Cal. | new york Biock, Seattle hein Wiiiidins Bas cites 
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e Syvrytem 


INSTRUMENTS. 


S.K.C. Hot Wire Voltmeters 
and Ammeters have proven themselves 
to be the most satisfactory measuring instruments 
ever designed. Unlike all other types they oper- 
ate independently of magnetic influences, and 
therefore they are unaffected by frequency, form 
of wave or by external magnetism, and are cor- 
rect on either direct or alternating circuits. They 
can be mounted wherever convenient, regardless 
of the propinquity of busbars or generators. The 
hot wire through which the current passes is 
mounted on a plate having the same temperature 
co-efficient, therefore these instruments are abso- 


lutely unaffected by variations in temperature. 


Hot Wire Ammeter in Hard Rubber Case, showing zero The SKC. System also includes 
adjustment and short-circuiting switch. Wattmeters, Power Factor 

Indicators, Static Voltmeters and Static Ground Detec= 

tors, which, like our hot wire instruments, embody features of excellence which 

distinguish them from other Sle 

apparatus of the kind. For 5 : 

example, in the SKC. 

Ground Detector, 

illustrated herewith, the 

vanes are charged through 

the medium of condensers 

and high potential currents 

are thus kept entirely out of 


and away from the instru- 


. i { we P 
ment Type D Ground Detector and Its Condensers. 


Correspondence Invited 


Stanley Electric Manufacturing Company 
Pittsfield, Mass. 


JNO. MARTIN & CO, PASS Sosst AGENTS 


81-33 New Montgomery Street, San Francisco, Cal. 


5O7 Pioneer Building, Seattle, Wash. 511 Douglas Building, Los Angeles, Cal. 
Lillibridge, N. Y.— 25-1256 


PRINTED BY THE STANLEY-TAYLOR CO., S. F. 
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) KNIGHT'S 
WATER.... 
Wier... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 


Address all communications to 


KNIGHT & CO. 





For full particulars send Sutter Creek Cal 
» dl. 


for descriptive catalogue. 


Bound volumes for 1902 of The Journal of 
sis ’ This pin is made 
Electricity, Power and Gas can now be obtained of seasoned. euca- 


lyptus, a wood par- 

, ticularly ads -d 

on application to J. M. Shawhan, Manager, oes insula 
; ing. Experts de- 

302 Rialto Building, San Francisco, Cal. ¢ clare it the best pin 
most of the elec- 

trical transmission 

ylants on the Paci- 
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sess : ic Coast. We are 
UR position in the Graphite World makes it pos- Gi eee he the Standard lec 
x sible for us to advertise graphite specialties for Bs B:... 4 4): e tric Company, the 
electrical purposes of greater purity than any a Se Es ,. Bay Counties Pow- 
other house. We make to order resistance rods of any im . oi ee a. 
size, any dimensions and any degree of resistance. ra Pr szize many others. 
Ask for booklet 67-N. , Address, 


JOSEPH DIXON CRUCIBLE COMPANY, 
Hardwood Planing Mill Co. 24% °°* 
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-$ somem 


Jersey City, N. J. 


NO BETTER 


for a midsummer rest than 


KINGS RIVER CANON 


us £ - 
ook We tr ir eee doauamuaen 


splendid scenery, unsurpassed fishing and 


A CAMP IN THE FOREST 


with every comfort and low rates. Get Kings River Folder. Free of agents or at 


INFORMATION BUREAU 


613 Market Street 


rhiadeiphia cheney xewvor LE ELECTRIC STORAGE BATTERY CO. 


MANUFACTURER OF PHILADELPHIA, PA. 


ee a oem Orn 
ee See 
7 


| ea seadeet 


Boston Baltimore Cleveland 


aé , ’? 
St. Louis Havana, Cuba € Fcc m Lato 
Canada, Canadian General Electric Chlorid lu ll r 
Co., Ltd., Toronto, Has installed or has under construction in the PACIFIC COAST STATES 16 RAILWAY 
BATTERIES having an aggregate capacity of 5615 K. W. HOURS. 


Send for descriptive bulletins. 


or) 


ny or se are 
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SAN FRANCISCO: Nevada Block 
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New York, 1303 Havemeyer Building 
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DIAMOND ICE AND STORAGE COMPANY 


SEATTLE, {\WASH. 
wt 


A very complete and efficient plant, and one that has been the subject of 
much comment, was recently installed by the Diamond Ice and Storage Company, 
of Seattle. The efficiency secured has been remarkable. It has enjoyed the 
unique distinction, which has been frequently commented on in the local news- 
papers, as being the only plant in Seattle operating with Puget Sound coals that 
has given no trouble from smoke, The smoke nuisance is a serious one, and 
committees of protesting citizens, bothered with the soot descending from 
unconsumed coal passing out of the various chimneys in Seattle, have referred to 
this plant as proof that the local coals of that section can be burned without 
smoke, which has been regarded by many heretofore as impossible. The 
accompanying illustration shows the Babcock & Wilcox boilers, superheater, 
and chain-grate stokers (which positively eliminate smoke) under construction. 
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CONTRACTORS FOR 


Complete Power, Lighting, Heating 
...Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisco, Cal. 


Branch Offices 
Los Angeles, 321 Trust Building 





Chas. C. Moore & Co., Engineers 


Seattle, 218 Second Avenue, So. 


Ad No. 266 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. v 





Illustrated articles are designated by an asterisk (*) and editorials by a dagger (+). 
such titles are in quotation marks when given literally. 


Authors 


INDEX 


JANUARY 


Matter is indexed by subjects discussed rather than by titles of articles, but 











“Explosion, The Lessons of a Serious,’’ by W. “South Yuba, The Water and Electric Sys- 
ee, IE, SE ap Sete ee eS ae aa 9 Stuart Smith ......-...-cecescecccccecccees 101 tems of the,” by R. W. Van Norden..... «+ *57 
McAdie, Professor A. G............ssseee- 3 Fuel Oil, Influences of the Development of.... 82 Steel Towers for the Guanajuato Transmis- 
Sete Eh Mt Be oS. ead cco acs 47 Gam Gir Te, Cit Croce rnd a picevevcceccs 103 dit .-*102 
Slichter, Profesor Charles S............... 103 ‘‘Heald’s School of Mines and Engineering”’. 121 St. Louis Exposition.........0. ©. ceeeseeees *55 
RG is PIE isn tiivesgccakccsavesas 101 High Tension Oil Circuit Breaker, The West- Storage Batteries on the Pacific Coast, Data 
I I eo 57 | Perr rser ar ee crceccccveccccccces *112 OF CRE. cccccce 6. ccccccccsecccovecscccocces 107 
Insulators, Data of ‘‘Provo” High Tension. .. 115 Storage Battery, The Gould.................. *113 
Biographical Insulator Shooting a Penal Offense........... 103 Synchronism Indicator, The Wagner......... #120 
Behrend, Bernhard A......0060-sccedscser 98 AEM EEE WENN hod cys op cacdwcnnss exten . #80 | ‘Transformers, The Wagner “Type M”’........*114 
as We PEs ba ws aps chsh ots ba cpedecapecvee *100 Korea, American Electric Machinery in......*106 | ‘Transmission Committee, The Institute...... 105 
SASL wkd akon cab bbss ccanes vewntas *11, 96 | ‘Transmission, Success in Long Distance,”’ 
Gerry, Jr., Martin Hughes................. *100 Literature er ee Oe eas Eh. Be ds cis vc csucees 47 
Bee Cr Nee  iii ice 0cccdeve ives ce #99 “San Francisco and Thereabouts’”’..... .. 103 | ‘Underground Flow, The Rate of,” by Prof. 
Weissblatt, Clarence.........0..seeeeeeeeee *99 ‘Worm and Spiral Gearing’’.............. 103 | Charles S. Slichter...........-esseeeeeeeeee 103 
“Circuit Breakers, Automatic Polyphase’’....*122 “Pacific Cable, Laying of the Trans-” by A. United Electric, Gas and Power Company, 
Dredge, The Great Portland.......... cone S22 ie NS 50a: cd cuu nadnsan tps tapas séennd #3 | The Systems of the.............. Sevreceeees *86 
Edison Electric Company (The) of Los An- “Power in the Grand Canyon of the Colo- | Wattmeters, The Wagner Polyphase... .. + +e*1IQ 
Bids veces. cess vscevesevsedivicwctscteece #9 WUE NS dn é db dcckehscecvsncudipedidéesdetens «- *104 +| Arid Land Reclamation in California......... 138 
FEBRUARY 
Authors “Karth’s Heat, Power from the,”’ by William “Niagara Service, Lightning Interrupts,”’ by 
I) M2 Soietig FRANCK... occ cciccevcccccscccscccscese eccvs 132 Pramke C. Perhime.. cose ccccccccesccccccces *137 
Chesney, C. C........ aWatewehtwons ce awa veces 145 “Engineering, An Example of Proper’’....... +141 Nimshew Plant, Site of the..................-. #139 
PERIIOGN, WHO. .cdecrevcc. exces ces Scene “Wiceliy’s Gecret. The’....<scecos « scccocces. $140 “Modou Miectric Valve, The’’...c«...<c<.«--- #155 
NG Ms Divs s evcvscectgwepenece ae ZF 
a NM Oe a 146 “Hewitt Vapor Lamp and Converter, The’’...*154 “Pin, Specification of a Proposed Insulato1’’..*148 
I De ee. a ee Insulator, The Gerry 50,000-Volt.... ooo -¥154 Poles, Life of Creosoted Fir,.........---- s«+ « 339 
Pee Wee Canis ican eanies ice ccecuacs 137 Insulators, The Testing of,’’ by F. O. Black- “Roof Insulator, An Extreme High Tension’”’.*153 
Tregloan, Johm B......-+.+..+++seeeseerees 150 WER. serarseveredeorsasceccercctacsecsnees "143 San Francisco Gas and Electric Industries. ... 137 
‘Berliner Patent a Bauble, The’’............. Ti141 “Introductories”’ to Discussions on Power Standard Electric Company’s Electra Power 
Burning of Wooden Insulator Pins, The, by Transmission, Four...........-+++.+++ 143 NR Oat a $142 
A RE oe. +. Sewecbatuhbohe> chews’ *145 PRON, Bil Ears haves sconddcnses cecdcendesd *126 “a 
. . . cee a ie aes ‘Transposition of Power and Telephone 
Canyon Ferry, Three Innovations at.......... *152 Lamp, The Hewitt Vapor... .....00cs...ss- cece 154 Wires,” by P. M. Lincoln #146 
Compressed Air in Mining Duty.............. 150 Marysville Gas and Electric Company.....-.. *127 a Ae eee. = 
Cueaverter, The Biewitt. . oso... see cesce sseccc *155 “Mining and Milling, Electric Power for,’’ by “Venturi Water Indicator, A’....+...0++ +--+. *152 
‘‘Does Transmission Pay ?’’.........secseseeess 136 FORE Dy THRONE yo oo occ ce wencted c+ esccnass 150 ‘Walla Walla Gas and Electric System, The’’ *133 
MARCH 
A Legal Departiment. ...... 0. ccccisscocccccescs +168 High Tension Switching on an Heroic Scale *164 Transmission, The White River-The Dalles ..*157 
Antiquity in Oregon, An Electrical........... 163 Inspection in San Francisco .......... «+. oo - F168 Weston Instrement Company's New York 
Authors San Francisco’s Commercial Importance, by RE OR ter gi tees ed 178 
NNT; GeO. Bioia scsvbxscasncsioscsinesdc 163 Geo. A. Newhall ..........seeeeeceese eens 163 Weston-Keystone Litigation, The ..........-.. 178 
Butte County Gas and Electrical Systems..... *170 Transmission, The St. Joseph-South Bend.... 178 Wright Discount Meter, The..............+.+- *177 
APRIL 
Authors Gas Distribution, High Pressure, by George ‘Design of Dynamos,”’ by S. P. Thomp- 
Goaodnow, George F.........scccscccccecce: 185 * Goodnow. as eae aR ae 185 ad wg eras kane scale Sn as MA Rp ag 
I a Re ow Electricity in the World of Engineering, by cage as Agytied to eee: by 
’ a A RO Na 186 Messrs. Lupton, Parr and Perkin....... 191 
- “Lay Press Sounds the Slogan, The” ........ +188 “Steam Power Plants,’’ by Henry C. 
Biographical “Lines, The Influence of Graded ”’........... +189 mayer, yes ee see rots Saba steer i 191 
Arnold, Bion Joseph...........+--eeceeeee *193 ‘ " Fahitt the Golden, by Charles Keeler.. 193 
Literature Pittsbuig Electric Club, The..........-.--...- 187 
Butte Lighting and Power Company.......... *179 “Art of Illumination, The,”’ by Louis Bell, Sctence Abstracts, A Change im.....++..-++++- 196 
Circuit Breakers, The G. I. Laminated....... #195 Pi Ik 66 een endde cee oO Ki ence cwehs ohne 192 ‘‘Switchmakers, Get Busy Ye’’. .........-... #188 
Crane, The Tale of a Gray-Necked...... .....*190 ‘Compound Engines,”’ by F. R. Low..... 193 Tesla Split-phase Patents, The............--++ 190 
MAY 
““American Methods Lead the World,” by “Commutator Brushes, Concerning Graphite’’ 235 Pelton Installations, Some New and Import- 
George Westinghouse ............0..0.005 232 “ Crude Oil as Fuel,” by A. M. Hunt.......-. 226 ANE" ..ceeeeee coerce eae ees er oes 234 
Elblight System in San Francisco, The....... #236 Petroleum and Its Uses, California,” by 
Authors “Gas Engine Cylinder Heads, Packing”’..... 236 See esa a eates: Saesoae ate ila 
utho: ng y , gz 3 . t's St: 

a - a : ‘Petroleum from a Chemist’s Standpoint 
mbes, Perma Thess ccsdscscsccecccscsvecsccs *207 ‘‘Gas Engines in Great Units,’’ by Professor by Professor Edmond O'Neill... csceee® 
Flather, Professor J. J......cccecssesccsess 229 Ja: Fe PI eins 0 ndn.cs co cetvcvceceveccccsces 229 “ wikis Plant, Some Relics of the ’’........ #222 
BE, A. Biiiccedc ic Scncctdiwescevcncss *197, 226 ‘‘Gas Engines, The Application of Crude Oil “San Francisco’s Street Railway Mileage”’.. 234 
O'Neill, Professor Edmond............. -*203 to,’’ by Frank H. Bates..........00-ceecses *207 “Snowfall and Prospective Water Supply"... 234 
Westinghouse, George......-.....-.++-.++ 232 “It Is Coming Westward’’... B vesv kendo’ +230 ‘The Next Convention—A Forecast”’..... $231 

“Cheap Power in Perpetuity’’.............-... +230 Kilbourne-Clark Agencies, New............-+- 235 ‘“* The Wireless,’ an Island Newspaper’’..... 234 
Chloride Batteries and Sparking Cells........ 235 ‘Lombard Governor Sales, Recent ”’ ........ 235 Victoria Falls as a Sourceo Power........... 233 














vi THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


























JUNE 

Authors Line Wires, Institute Discussion on Location | Pumping by a Proposed Kings River Trans- 
ie a le ck ea adi #237 is of Power and Telephone ae seneeiseasas es 245 MUNN 6 cub cuicgede tase dewkevsabccekaue + + o*237 
eh 0. A .cis svadkan chess baeeoes vores 248 | ae New Electrical Work in,” by ~. | Switches, The ‘‘G. I.” Automatic.............*252 
ieee: WG... 6s ied taabine is Weeks 248 =| pemepree (ope ses “BS ighCpP aR aber aaa as I 247 “Transmission, The Cascade-Phcenix (B. C)..*248 

. i. Nernst Lamp, The Perfected................+- #255 | a 5 im ne 
PRSHES, DUG O.. . 000. cceccewstenss Sceceneces 247 | : . = 7 @ | Utah Light and Power Company, The,”’ by 
Fae ite | Pin, Institute Discussion on a Proposed Stan- | 

Circuit Breakers, The “ S.K.C.’’.........0+4.- #253 | RI a gee ee 243 | QO, A. MOMmOlG soc civccsvcccessacecess neve 248 

Insulators, Institute Discussion on Testing... 245 | Pins, Institute Discussion on the Burning of Wagner-Bullock Electric Company of Califor- 
Insurance Interests, Electrical and........... +250 Wooden............. ip dkmaenadbeden cdueks-0's 246 | PEA 5555 a acer en: Woden vanced cenn Marisa, S83 

JULY 

Authors Alternating and Direct Current Arcs.......... *261 New Electrical Ordinance............05 ..+se0: 274 

ee. Bi OE 5s cawsasess ietsctesndincidoe Chloride Accumulators in Railway Service 275 Notice of Eleventh Annual Meeting of the 
Bullard, H. A...ccccccccsecsevccccseeecences 258 Decoration of Professor A. Van der Naillen.. ..272 Pacific Coast Gas Association ...........-. 371 
GEES Piss occ cscs ccenessses sasese woses 261 How to Change the Present Number of Alter- Seventh Annual Conventi®n...... ........ . 270 
Doble, W. A....-..2000+ ceeeereeeees seeee 29269 nators from High to Low--A Problem..... 261 “Single-Phase Motors or Multi-Phase Plants’'’*258 
Henry, G. H....ccccrcccs ese ee cacougevescee WS RA Cate PEER on vi dcdcdawaccceccves *276 
Holbertson, George C........+s.eeeceseeees 265 Literature “‘Stillwell-Bierce and Smith-Vaile Pumps...... 276 
Lame, W. F............ceececeeecsccecnes 261 “Telephony ” by Arthur V. Abbott, C. E..275 Tangential Water Wheels nnder High Heads. .269 
MCAGie, A. G...66.060.2008 soncvecseenvencs 257 The Banker and Miner of Mexico..........275 “The Design of Tangential Water Wheels ’’. .*272 

Ridley, A. E. B........ eee sees eeceeeneseenes 268 “ Local Distribution of Transmitted Power "’..265 “The Electric Automobile as an Income Pro- 
* After The Ions-What ?”’,............esccesee: 257 Long Distance Power Railway Service......... 263 ducer for Central Stations’’............... 268 

AUGUST 

Authors of the Pacific Coast Electric Transmission Organization of the Operative Forces of a 
. . ; ; > -— 
eit Si. een 7 ein <9 (0 ore Th taeda 281 Tansmilesion Plant .... 0.20: scsscrscacesces 277 
Paci st (Cac sociati ‘ , i >)2 
Wen Getitt icess ins. 005i aeabieavecse 279 Electric Power for Mining Purposes. ... 279 Pacific Coast Gas Association Convention a 

Allis-Chalmers Company’s Annual Reports .. 294 Electricity Versus Steam... ... ...0. sseoos. 4295 Obituary 

Discussion of the Seventh Annual Convention “G.I.” High Tension Switches.......... ¥*293 Th Ne CANIN. gw. 5 os khecceecss coves 294 





Old Mission Style of Architecture. 


THE ALVARADO, ALBUQUERQUE, N. M. 


The Finest Railway Hotel in the Southwest. 


Handsomely furnished and illuminated with a thousand electric lights. 

Maintains an unique museum of Western Indtan tribal curios. Short trips 

may be made from here to the Indian pueblos of Isleta, Laguna and Acoma. 
An excellent place to break a transcontinental journey. 


Send for illustrated booklet and particulars. 


Santa Fe, 641 Market Street, San Francisco, Cal. 
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Permanent Accuracy Guaranteed 
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John Partridge 
Manufacturing Stationer 


Manufacturing 
Printer, Lithographer and Bookbinder 
306 California Street, San Francisco, Cal. 


Telephone Main 614 


ah) 








SCHOOL OF MINES AND ENGINEERING 


24 Post Street San Francisco. 


MINING 
All Subjects Pertaining to Mining and Mining 
Engineering. 
ELECTRICAL ENGINEERING 


Theory, Demonstration, Construction, Laboratory 
and Shop Work. 


Students can enter for any course at any time 
WRITE FOR CATALOGUE 





Transformers and Field 
Coils of All Types 
Rewound 


Armature Winding 
Commutator Filling 
and Building 


Farnsworth 
Electrical Works 


Dealers in New and Second Hand 


Electrical Machinery 


We Rent Both Alternating and Direct Current Motors 
Country Orders Solicited 


' 185 Jessie Street 
Near Third 


PHONE MAIN 998 


FRANK P. MEDINA 


Attorney-at-Law 
ELECTRICAL CASES A SPECIALTY 
Patents Trade Marks 


Room 321, Emma Spreckels Building 


San Francisco, Cal. 





Cable Address ‘‘Edben’’ 


Construction Supervision. 


WANTED 


The following numbers of ‘‘The 
Journal of Electricity 


, 


Power and Gas’ 


1895—August 
1896—April, July, August 
1897— April 
1900—May 


1901—January, February, May, 
July 


1902—January, February 


Six months subscription of ‘‘The 


San Francisco Journal of Electricity, Power 


and Gas’’ will be given for any 
of the above numbers when for- 
warded to The Journal of Elec- 
tricity Publishing Company, 302 
Rialto Building, San Francisco. 
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National Electric Company 
Dealers in Electrical Supplies and Apparatus 
ELECTRICAL CONTRACTORS 
Cen ae nee et Post Street, San Francisco 


Telephone Systems Installed...... 


IN 


a My 





IMPERIAL PORCELAIN EMERALD GLASS 


wea 
i f 7 y 


iY) ‘Timah 





PATENTED MAY 20, 1902. 
Our latest design, all insulators one piece, in- 

suring maximum mechanical strength. We make 

this type in seven sizes, the diameter varying from 

5 inches to 15 inches for power transmission up to 2 


80,000 volts. 
Catalogues, Blue Prints and Detailed Information upon request. 


JOHN A. ROEBLING’S SONS COMPANY 0fi2%%o243tes 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF 


Bare and Insulated Copper. Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


A. E. BROOKE RIDLEY és; Austtomobiles 


7 Arch Street, BOSTON, MASS. 





— 
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VICTOR 


HIGH PRESSURE 


TURBINES 


FOR HEADS UP TO 3000 FEET 








Simple in Construc- 
tion, Admitting 

of Close Regulation 

' and Designed to 

Secure the Greatest 
Amount of Power 
from the Least 

Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 
Company, Sacramento, 

Cal., to operate under 
630 feet head 


CORRESPONDENCE 
SOLICITED 


2 a . 
a ae x 
qe 
- 4a" 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY °**GOS2""° 


SAN FRANCISCO OFFICE: 11-13 FIRST STREET 


Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


Pumping machinery for all 
duties 


OFFICES: 
New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Telephone, MAIN 5680 Address all communications to HENRY R. WORTHINGTON 


LOCAL AGENTS: Moran Bros. & Co., Seattle : Tatum & Bowen, Portland 3 Baker Iron Works, Los Angeles 
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Ericsson Telephones | Electrical 


Standard of the World 


SWEDISH 
COAL GRAIN 
MICROPHONE 
AND 
BI-POLAR 
NEVER CHANGING 


wt 


Write for Catalogues and Prices 





No. 260 (Bridging) 
4000 Ohm Ringer 


Electric, Railway and Manufacturers Supply Co. 


Pacific Coast Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 


POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 






VICTOR TYPE 


Adopted by 


STANDARD 


ee a tlacens 
wane —_ Bay COUNTIES 
Tested to POWER Co 
150,000 Volts. Vessey Qouwrres 
Sept. 28, 1807 i 
June 7, 1898 


WASHINGTON 
May 29, 1900 WATER POWER Co. 
Other patents now 
pending. AMERICAN RIVER 


ELectTrIc Co. 


Machinery 
and Supplies 


Armature Winding, Repairs and Switchboards 


CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 


AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 


Century Electric Co. 


18 Second Street San Francisco, Cal. 
Telephone Bush 352 


SEATTLE 
815-817 Second Avenue 


SAN FRANCISCO 


519 Mission Street 
Phone Davis 43 


KILBOURNE & CLARKE C0. 


Pacific Coast Sales Managers for 


Nernst Lamps 





Semi-Enclosed style Motor 


On Longest Power Transmission Lines in the World | (Utter ="taromer Apparatus 


goo,000 LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volts . . . . . 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 
31-33 New Montgomery Street, San Francisco. 
Douglas Building. Los Angeles. Pioneer Building, Seattle, Wash. 


“<Ceco” Electrical Machinery 


Direct Current Motors and Generators 
Transformers and Compressors 


Stromberg-Carlson Telephones 
and General Supplies 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 
ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 





I. T. E. CIRCUIT BREAKERS ___C. S. FLUSH SWITCHES “WY 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 14-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes {-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


MANUFACTURERS OF 





SOLE MANUFACTURERS AND PATENTEES OF 
PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Single or Double Break. 


THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 
COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 
CLAY TUBES, KNOBS, 
Gaatis oi oe 


PORCELAIN ‘TUBES, 
KNOBS, CLEATS, ETC. 





FACTORY DELIVERY 





NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 


Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Westinghouse 
Integrating Wattmeters 


Accurate for years without 
cleaning or recalibration 


Described in Folder 4003 


Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 


San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main 
Street; Salt Lake City, 151 Main Street: Mountain Electric Co., Denver, 
and all other large cities. 





Westinghouse Steam Engines, Gas Engines, Steam Turbines 


and Roney Mechanical Stokers, for particulars address 
Westinghouse, Church, Kerr & Co., 
New yore oo —Engineers.—r, are 
who sell the product of 


Pisber— The Westinghouse Machine Co.,—cricae. 
Designers and Builders 





=—Aluminum== 


FURNISHED EITHER BARE OR INSULATED 
Minimum First Cost Railway Feeders 
Equal Conductivity Power Transmission 
Maximum Strength Telephone and 
Lightest Weight Telegraph Work 








The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 31-33 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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Otis Elevators 
FOR EVERY SERVICE 


Automatic Electric Residence Elevators 


With push-button control—safe and simple 
in operation. Requires no attendant 


Electric Dumb Waiters 


With push-button control 


Electric Sidewalk Hoists 


Compact in construction 
Simple in operation 














Otis Elevator Company 


Pacific Coast Department Office and Works 
509-511 Howard Street, San Francisco, Cal. 


Exchange 527 






Telephone Private 





CHICAGO, New York Life Bldg. 
SOLE BUILDERS OF 


REYNOLDS 
. CORLISS 
ENGINES 


FOR ALL POWER 


SPECIAL ENGINES FOR STREET RAILWAY AND ELECTRIC LIGHT PURPOSES 


SOLE BUILDERS OF 
NURNBERG GAS ENGINES. RIEDLER PUMPS sano COMPRESSORS 
GEO. E. AMES, LOCAL MANAGER, 623 HAYWARD BUILDING, SAN FRANCISCO, CAL. 


General Office: 
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GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


ae DOW PUPS ---— 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED ; SEND FOR CATALOGUE 


Water Wheels 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 


If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free, 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. ; ‘ ° e 
Main Works and Yards, Potrero. San Francisco, California 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 now that business is good. 


(Clean Boilers.) Tryit. DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, *7.3.2%" 29-33 Rialto Bldg., Chicago, III. 


PACIFIC METER COMPANY 


17-19 Fremont Street, San Francisco, Cal. 





MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


Prepayment Gas Meters 
Our Own Patents. Strong. Simple. 


PROMPT ATTENTION CORRESPONDENCE SOLICITED 


LOMBARD | The United States Government 
WATER WHEEL Has ordered within a year 1,500,000 square feet of 


covernors | RKuheroid Roofing 


The | rder for 1,000,000 f. ice 16 PER CENT. 
Are the World's Standard | oe’  rsscemm thas tos wigaest 64d of ccmpetitoes 


We are Pacific Coast Agents 


Used with 400,000 horsepower of water wheels Bonestell, Richardson « Co. 


in this country alone 





Corner of Sansome and Sacramento Streets, San Francisco, Cal. 








i 
THE LOMBARD GOVERNOR COMPANY ° ° 
wth oie, ome, a a { 1) 00 Ing 
ots : Will stand the test anywhere. Gives satisfaction wherever used. 
Pacific Coast Agents ue Its low cost makes it the most desirable roofing for sheds, barns, 
outhouses, etc. Absolutely waterproof and not affected by heat 
orcold. Requires no paint when laid. 


JNO. MARTIN & CO. 


33 New Montgomery Street Send for Samples—address Dept. /. 


SAN FRANCISCO, CAL. 


The Paraffine Paint Co. 


Pioneer Buildin Douglas Buildin, H H . 
cae : z "i 24 Second Street San Francisco, Cal. 


Seattle Los Angeles 
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stands for 


MECHANICAL 


and 


ELECTRICAL 
ij PERFECTION 


High Tension Oil Break Switches **G. 1’ Lype *w’’ Oil Switch 


He Fe & 





We would call attention to the great variety of our types of oil switches to choose from. Some of these 
are especially designed for double throw and some of them are designed to be installed so 
that each phase will be in a separate fireproof compartment, thereby increasing the 
factor of safety to a very great extent. 


He 


General Incandescent Arc Light Company 


New York, N. Y. 


PACIFIC COAST OFFICE: RIALTO BUILDING, SAN FRANCISCO, CAL. 
BULLETINS, BLUE PRINTS, PHOTOGRAPHS, ETC., MAILED FREE ON APPLICATION 


220 Devonshire Street, Boston, Mass. 638 Century Building, St. Louis, Mo. 510 New England Building, Cleveland, Ohio. 57 Perin Building Cincinnati, Ohio 
48 West Jackson Blvd., Chicago, Ill. 25% Coronado Building, Denver, Colo, 115 Cannon Street, London, E, C., Eng. Philadelphia, 601 ‘North American Building 
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Bullock Electric Manufacturing Company 


Cincinnati, Ohio, U. S. A. 
Builders of Direct and Alternating Current Machinery. 


The Mark The Mark 





of 
Distinction 


of 


Distinction 





Interior of Shieks Island Station Showing 1000-Kilowatt Bullock Revolving Field 
Alternating Current Generator and Type ‘‘H-I’’ Exciter 


DESCRIPTIVE BULLETINS FURNISHED ON REQUES'1 


Pacific Coast Office: © WAGNER-BULLOCK ELECTRIC COMPANY. 3, 2144 70, supine, 


629-631 Mission Street 
OF CALIFORNIA SAN FRANCISCO, CAL. 


Wagner Electric Manufacturing Company 


ST. LOUIS, MO., U. S. A. 












Fort Smith and Van Buren Light and Transit Company. 
R. G. Hunt, Secretary and Treasurer. 
ForT SMITH, ARK., April 9, 1903. 
W. A. Layman, General Manager, 
Wagner Electric Manufactory Company, 
St. Louis, Mo. 

DEAR SIR—If you desire evidence of the satisfactory operation 
of your Type ‘‘M”’ transformers you need have no hesitancy in re- 
ferring tous. We have nothing but Wagner transformers in cir- 
cuit and believe that our losses from that source are as low, if not 
lower, than any city operating under similar circumstances. In 
many cases we have overloaded transformers more than 100 per 
cent. without apparent damage to them. The low core losses 
make the type ‘‘M’’ transformers most desirable when operating a 
day circuit and extremely light loads during the day. 

You are at liberty to publish this statement and refer any 
parties to us desiring information. 


Wagner Transformers are Highly 
Efficient and Durable 
















| Very truly, 
R, G. Hunt, 
Secretary and Treasurer. 





Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California, 
Office: Rialto Building, 629-631 Mission Street, San Francisco, Cal. 
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NORTHERN CALIFORNIA POWER COMPANY 
Three 1500 Horsepower Pelton Wheels Direct-Connected to 750-Kilowatt Electric Generators 
Head, 1150 Feet 


PELTON WATER WHEELS 


Are especially adapted for running electric transmis- 
sion plants. They have a reputation backed by 
fifteen years of use, and have every requirement of a 
perfect water wheel. The prominent features of the 
Pelton Wheels are high efficiency, a maximum of 
power with a minimum of water used, simplicity of 
construction, absence of wearing parts, adaptability 
to all classes of machinery, no limit as to head or 


capacity and susceptible of the closest regulation. 


SEND FOR CATALOGUE 






118 Main Street, San Francisco 
154 Liberty Street, New York 


Pelton Water Wheel Company 
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A MODERN BUILDING A COMPLETE STOCK A PERFECT ORGANIZATION 


ORDERS : ef IF WE 

SHIPPED a i DIDN’T HAVE 
SAME DAY = ae IT BEFORE 
RECEIVED ee a IT NOW 


* 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 
Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


covering the States of California, Western Arizona, Oregon and Washington, and carrying a 
full stock for prompt shipment of the following standards: 


Sunbeam Incandescent Lamps Brookfield Glass Insulators D. & W. Nom Arcing Fuses 
Habirshaw Rubber Covered Wire Western Electric Dynamos and Motors C. E. W. High Tension Switches 
0. K. Weatherproof Wire “Electrose” Street Railway Materials Thomas High Tension Insulators 
Amiercan Transformers Bryant Sockets, Cut-Outs, Etc. Edward’s Material 

Western Electric Direct Current Fans Hill Switches Western Electric Arc Lamps 
Emerson Alternating Current Fans Lacey Controllers Ross Annunciators 
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Doble Ellipsoidal Water Wheel Buckets 


Used 586 days of 24 hours each under a 1300 foot head of very gritty water 













Note the absence of any erosion on the back or any irregular erosion on the inside 


In the evolution of the tangential ‘water wheel it is a significant 
fact that a former competitor is now manufacturing, under a recent 
patent, a bucket shaped substantially the same as the old style bucket 
made by the Abner Doble Company before its development of the 
much superior Ellipsoidal type. Comment is unnecessary. 


OUR SPECIALTY: HIGH CLASS APPARATUS FOR HIGH CLASS SERVICE 


f 








Note the irregular erosion on inside and back of bucket 


ABNER DOBLE COMPANY 


ENGINEERS 


Established 1850 


Fremont and Howard Streets, San Francisco, Cal. 
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mR 2: eer - — ~~. wash ol 
The Great Geyser Yellowstone Park 


If so you should travel on the 


Northern Pacific Railway 


Double daily train service between Portland, Minneagolis and St. Paul, making connection at St. Paal 


for Chicago and all points East. 


Trains are finest in the Northwest, carrying sleepers, dining and observation cars, wide vestibuled and 


electric lighted. 


Best Scenery and Coolest Route for Your Summer Trip 


All tickets allow stop-overs at Livingstone to enable our patrons to visit the Yellowstone Park, which 


is now open for season of 1903, Send six cents in stamps for ‘‘Wonderland, 1903.’” 


For farther particulars address 


647 Market Street, San Francisco, Cal. 


T. K. Stateler, General Agent 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical — Work a Specialty 


137-151 FIRST STREET 


Telephone Main 5679 San Francisco, Cal. 


Best by Test! 


Tutthill Water Wheels [REDWOOD PoLRS 


nd Heads 
Adapted to All Speeds ai . For TELEGRAPH 


High in Efficiency! Low in Cost! a TELEPHONE 


Evectrric Lieat 
Write for our Water Wheel Catalogue. It Power PLANTS 


is replete with hydraulic data In lots and sizes tofsuit at short notice 
and—gratis 


Oakland Iron Works |Union Lumber Company 


Business Office: TELEPHONE, PRIVATE EXCHANGE 624 


330 Market Street, San Francisco Rooms 206-207, Crocker Building, San Francisco 
’Phone Main 1007 


Works, Second and Jefferson Streets, 
Oakland. ’Phone Main 342 


Standard Electrical 


RIVETED IRON AND STEEL PIPE Construction Company 


Rialto Building 


San Francisco 


Telephone Private Exchange 580 


we HYDRAULIC M em. Manufactured from the 
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Railway Generator 


The design of these machines has been most carefully worked out with a view to 
meeting the especially severe condition which direct current generators for railway 
service encounter. All reactions are thoroughly subdivided, unusual provision has 
been made for ventilation, and every detail of construction so planned as to result 
in a machine that will run continuously at full load with but a slight temperature 
rise, which is undisturbed by momentary overloads of 100% and which will run for a 
number of hours with 50% overload without such a rise as to affect the insulation. 

Ventilating ducts are provided at short intervals between the armature lamina- 
tions and the cross connections of the coils are well exposed to the air. 




















EIGHT POL® DIRECT CURRENT GENERATOR (COMMUTATOR SIDE) 


The field poles are of a peculiar section - a rectangle with rounded ends. The 
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is the commutation. The machines are absolutely guaranteed against flashing over 
the commutator. 
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The Engine of Dependability 


Of Smoothness, Quietness, 
and Economical Operation 


“The Ideal’ 





HE IDEAL is a distinct type of high-speed engine. It has features making to as near engine perfection as can be made. 
It is “self-oiling,” and is the first engine ever built that was “self-oiling.” This feature is so developed that clean- 
liness is absolutely assured and lubrication is absolute and constant. These engines are very simple—simplicity being 
a central idea, The working parts are all easy of access. 

The Ideal Tandem Compound, here shown, is a direct development of the Ideal Single Expansion Engine, and as the 
latter is the simplest of single cylinder engines, so is the former the simplest of compounds, Less has been sacrificed in the 
way of simplicity for the sake of steam economy thro’ compounding than in any other engine. 

Ideal Engines respond to extra service quickly; they take up overloads without strain; they are long lived and are not 
subject to disorders. They will fill your engine requirements rather better than many others. 


An exhaustive description is sent on request. 


Chas. C. Moore & Co., Engineers 


Complete Power, Lighting, Heating 
...Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisco, Cal. 


Branch Offices 
New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 


Ad No. 274 
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Dealer in all kinds of ELECTRICAL CASES A SPECIALTY warded to The Journal of Elec- 
P Trade Mark os , ‘ 
cooe METALS .--- ee ee tricity Publishing Company, 302 
593 Mission Street San Francisco, Cal.| Room 321, Emma Spreckels Building , as ee By 
Telephone Bush 479 " gue: Pramciaio, Cal. Rialto Building, San Francisco. 
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National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
ee ae shan mea «| ee Post Street, San. Francisco 





IMPERIAL PORCELAIN EMERALD GLASS 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in ‘seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to x 


80,000 volts. 


Catalogues, Blue Prints and Detailed Information = ere. 7 AEE Derest, BOSTON, MASS. 


JOHN A. ROEBLING’S SONS COMPANY 223aic2h%.s 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WI RE ROPE AND OF... 
Bare and Insulated Copper Wires and Cables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


nee FELL STREET (@f* Marvet). S48 PRA CISCC CAL. 
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VICTOR 


HIGH PRESSURE 


TURBINES 


FOR HEADS UP TO 3000 FEET 







Simple in Construc- 
tion, Admitting 
of Close Regulation 
and Designed to 
Secure the Greatest 
Amount of Power 
from the Least 
Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 

Company, Sacramento, a 
Cal., to operate under peat CORRESPONDENCE 
630 feet head SOLICITED 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY °*%2°S:.2"° 


SAN FRANCISCO OFFICE: 11-{3 FIRST STREET 


Kilbourne & Clark Company 


Sales Managers 


NATIONAL ELECTRIC COMPANY 


of Milwaukee, Wis. 
Direct Current Motors and Generators 
Alternating Generators*and Rotaries 


PITTSBURG TRANSFORMERS 


NERNST LAMPS 


For Street and Indoor Lighting 
Write for Catalogue 


STROMBERG-CARLSON TELE- 
PHONES 


CUTLER-HAMMER APPARATUS 
GARTON LIGHTNING ARRESTERS 
EUREKA FLEXIBLE CONDUIT 


?_* | ELECTRIC PORCELAIN 
AND SUPPLIES 





No. 487. 250-Kilowatt, 3-Phase Alternator 
815-817 Second Avenue, Seattle, Wash. Telephone Davis 43 519 Mission Street, San Francisco, Cal. 
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Electric, Railway and /|Electrical Machinery 
Manufacturers Supply Co. 


Manufacturers Agents and Supp lies 
68-72 FIRST STREET SAN FRANCISCO, CAL. 
Selidis Maat 00 Armature Winding, Repairs and Switchboards 


REPRESENTING 
THE OHIO BRASS COMPANY 
Overhead Material, Track Bonding Devices 
EUREKA TEMPERED COPPER WORKS 
Commutators, Wire Gauze Brushes, Etc. 
MASSACHUSETTS CHEMICAL COMPANY 
Armalac, Insullac, Enamelac, Friction Tapes, Splicing Compounds 
cotenaidics tities sale ak GOULD STORAGE BATTERIES 
Mica, Micabond, Varnish Cloths 
ERICSSON TELEPHONE COMPANY 
Telephones 
TRUMBULL ELECTRIC COMPANY AMERICAN ASPHALT UNDERGROUND CONDUIT 
Knife Switches 


POSITIVE LOCK WASHER COMPANY 
Lock Washers 


CENTURY AUTOMATIC MOTOR STARTERS 


Write for prices and particulars 


FIBRE IN SHEETS, RODS AND TUBES 


CARBON BRUSHES Century Electric Co. 
‘EVER READY” FLASH LIGHTS AND NOVELTIES 


PROMPT DELIVERIES FROM SAN FRANCISCO STOCK 


18 Second Street San Francisco, Cal. 


Telephone Bush 352 


POWER TRANSMISSION Su Ser Dry Battery 


Managers have no line troubles when using 


Locke Insulators Usuiiesaiied for Fitted; 
and Durability 

ie 

weet | High Power Tt Low Price 


ELeEctrRIc Co. 
OF CALIFORNIA 






VICTOR TYPE 


Line Pressure 
100,000 Volts. 


Tested to 
150,000 Volts. 
PATENTED 

Sept. 28, 1897 
June 7, 1898 
May 29, 1900 

Other patents now 

pending. 


BAy COUNTIES 
POWER Co 


VALLEY COUNTIES 
POWER Co 





GUANAJUATO 
POWER Co. 


WASHINGTON 
WATER POWER Co. 


AMERICAN RIVER 
ELectric Co, 


On Longest Power Transmission Lines in the World 
fpaoee LOCKE INSULATORS in useon the Pucite Cost, | WEST CQAST MANUFACTURING CO. 


JNO. MARTIN & CO. 315-317 Commercial Street, San Francisco, Cal. 


31-33 New Montgomery Street, San Francisco. 
Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. Telephone Black 5566 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 










Keystone Electrical Measuring Instruments 
are GUARANTEED to be equal if not SUPERIOR 


to ANY instruments on the market. 


|. T. E. CIRCUIT BREAKERS ___C. S. FLUSH SWITCHES Wel 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 



















COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 4-inch to 3-inch, Carried in San Francisco. 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13/-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 
PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Single or Double Break. 
THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN TUBES, 
KNOBS, CLEATS, ETC. 


CLAY TUBES, KNOBS, 
CLEATS, ETC. # 





FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 


COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 


Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues 













SAN FRANCISCO, CAL, 
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Westing house Type N and 0.D. 


Transformers 


This terminal block shows 2100 to 105-210 volt 
connections, one of nine transformer ratios 
secured by simple combinations 
No central station can afford to purchase trans- 
formers for two secondary voltages when a 
choice of nine may be had from a Type N or 

O. D. Westinghouse transformer 


Transformer Publication 7007 for particulars 


Westinghouse Electric & Mfg. Co. 


Pittsburg, Pa. 


San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 
323 S. Main Street; Salt Lake City, 151 Main Street; Mountain Electric 
Co., Denver, and all other large cities 


Westinghouse Steam Engines, Gas Engines, Steam Turbines 


and Roney Mechanical Stokers, for particulars address 


Westinghouse, Church, Kerr & Co., 


New York, Boston, ; ___ Pittsburg, Chicago, 
"Philadelphia ne E ngi neers. Detroit, 


who sell the product of 


Pittsbure. — T he Westinghouse Machine Co. ,—svca. 
Designers and Builders 


Aluminum 
FURNISHED EITHER BARE OR INSULATED 
FOR 
Minimum First Cost Railway Feeders 
Equal Conductivity Power Transmission 
Maximum Strength Telephone and 
Lightest Weight | Telegraph Work 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 31-33 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Tryit. DEARBORN FEED WATER TREAT 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, ‘73.2°" 29-33 Rialto Bldg., Chicago, III. 


AUTUMN VACATIONS 


Daily Excursions to 


LAKE TAHOE 


Via 


SOUTHERN PACIFIC 


Until Close of Season 
$10.00 ROUND TRIP TICKET $10.00 
| Including Trip Around Lake. Good to Return Until October 15th 
DELIGHTFUL WEATHER. AIR LIKE WINE. BOATING. FISHING. 


TROUT BREAKFAST DAILY 
Ask for Folder at 


INFORMATION BUREAU 


613 Market Street 





SOLE BUILDERS OF 


REYNOLDS 
CORLISS 
ENGINES 


FOR ALL POWER 
PURPOSES 





REYNOLDS HORIZONTAL CROSS-COMPOUND DIRECT COUPLED ENGINE 


SPECIAL ENGINES FOR STREET RAILWAY AND ELECTRIC LIGHT PURPOSES 


SOLE BUILDERS OF 


NURNBERG GAS ENGINES. RIEDLER PUMPS saxo COMPRESSORS 
GEO. E, AMES, LOCAL MANAGER, 623 HAYWARD BUILDING, SAN FRANCISCO, CAL. 
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Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


OFFICES: 


New York, Boston, Philadelphia, 8t. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Address all communications to HENRY R. WORTHINGTON 


Telephone Private Exchange 92 


LOCAL AGENTS: 


Moran Bros. & Co., Seattle 


Tatum & Bowen, Portland 


Baker Iron Works, Los Angeles 
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Bullock Electric Manufacturing Company 


Cincinnati, Ohio, U. S. A. 
Builders of Direct and Alternating Current Machinery. 


The Mark 





of 
Distinction 


of 
Distinction 





Interior of Shieks Island Station Showing 1000-Kilowatt Bullock Revolving Field 
Alternating Current Generator and Type ‘‘H-I’’ Exciter 


DESCRIPTIVE BULLETINS FURNISHED ON REQUES'! 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. _ 3, Riatzo, supine, 


629-631 Mission Street 
OF CALIFORNIA SAN FRANCISCO, CAL. 


Wagner Electric Manufacturing Company 








Fort Smith and Van Buren Light and Transit Company. 
. R. G. Hunt, Secretary and Treasurer. 
ForRT SMITH, ARK., April 9, 1903. 
W. A. Layman, General Manager, 
Wagner Electric Manufactory Company, 
St. Louis, Mo. 


Wagner Transformers are Highly 
Efficient and Durable 

















DEAR StR—If you desire evidence of the satisfactory operation 
of your Type ‘‘M”’ transformers you need have no hesitancy in re- 
ferring to us. We have nothing but Wagner transformers in cir- 
cuit and believe that our losses from that source are as low, if not 
lower, than any city operating under similar circumstances. In 
many cases we have overloaded transformers more than 100 per 
cent. without apparent damage to them. The low core losses 
make the type ‘‘M’’ transformers most desirable when operating a 
day circuit and extremely light loads during the day. 

You are at liberty to publish this statement and refer any 
parties to us desiring information. 

Very truly, 
R. G. Hunt, 
Secretary and Treasurer. 





Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California, 
Office: Rialto Building, 629-631 Mission Street, San Francisco, Cal. 
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The United States Government 
Has ordered within a year 1,500,000 square feet of 


Ruberoid Roofing 


The last order was for 1,000,000 square feet at a price 16 PER CENT. 
HIGHER than the highest bid of competitors 
We are Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


Malthoid Roofing 


Will stand the test anywhere. Gives satisfaction wherever used. 
Its low cost makes it the most desirable roofing for sheds, barns, 
outhouses, etc. Absolutely waterproof and not affected by heat 
or cold. Requires no paint when laid. 


Send for Samples—address Dept. /. 






54,000 
HORSEPOWER 


During the past few months the Pelton 
Water Wheel Company has closed contracts 
for the following important Hydro-Electric 
Plants in the West: 

American River Electric Company, Placer- 
ville, Cal., head 575 feet, two double Pelton 
units, each of 2500 horsepower capacity. 

Pike’s Peak Hydro-Electric Company, 
Colorado Springs, Colo., head 2200 feet, three 
Pelton wheels, each of 1500 horsepower 
capacity. 

Columbia Improvement Company, Tacoma, 


GOVERNORS 
Wash., head 850 feet, four Pelton units, each 


Are the World’s Standard 
of 7500 horsepower capacity. 


Vancouver Power Company, Vancouver, Used with 400,000 horsepower of water wheels 
B. C., head 390 feet, three double Pelton units, : ‘ , 
each of 3000 horsepower capacity. in this my alone 
Northern California Power Company, An- §— . 
derson, Cal., head 1150 feet, two double Pel- §& 
ton units, each of 3000 horsepower capacity. = THE LOMBARD GOVERNOR COMPANY 
The above is indicative of the flexibility of 
the Pelton system, as regards head and power, 
as also of the high regard in which Pelton 
wheels are held by engineers. 


Send for complete catalog. : JNO. MARTIN & CO. 
The Pelton Water Wheel Co. fq} ° free 


San Francisco New York 
118 Main Street 154 Liberty Street 


ee 


The Paraffine Paint Co. 


24 Second Street San Francisco, Cal. 


LOMBARD 
WATER WHEEL 


[3 
4 
S 
a 
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36 WHITTIER STREET, BOSTON, MASS, 





DE 


Pacific Coast Agents 


eI 


it 


il 


Pioneer Building Douglas Building 
Seattle Los Angeles © 
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Caste Aooress, INSULL, New Yorn. Licaeas Cooe, A. B. C. Grn Evition. Private Coore. 
Teveenone Connection 


CHICAGO, iLL. 1218-1219 MARQUETTE BLOG 
TRADE MARK SOSTON, mass. 220 DEVONSHIRE SY 
s e : PHILADELPHIA, Pa. 522 NORTH AMERICAN BLOG 


ST. LOUIS, MO. 636 CENTURY BLOG 


GENERAL INCANDESCENT Arc LICHT Co. Reetann. ge. 070 REE RAaD Eee 
Facrory ano Cencrac Orrices, ee ee ee 

572-578 FIRST AVENUE, Con. 330 Sracer rs 2a eee 

SAN FRANCISCO, CAL. 629 MIGSION ST 

New YORK. LONDON, ENGLAND. 115 CANNON ST. E. c. 


EXPORT DEPARTMENT, N.Y 672-576 FIRST ave 


NEW YORK, August 10th, 1903. 


TO OUR FRIENDS AND CUSTOMERS. 
Dear Sirsi-- 
Please note that on and after August 10/03, the address of 
the General Sales Offices of this Company will be: 
529 West 34th Street, New York. 


This removal has been occasioned by the purchase of our pres- 
ent Building by the Pennsylvania Railroad Co. (for its metropolitan tunnel 
work}, but the G. I. Co has taken advantage of the opportunity thus af- 
forded to supply its own need of more facilities for all of its depart- 
ments, due to the great and rapid increase of its business during the 


past few years. 


While thanking you for past favors, we are therefore also pleased 
to be able to advise you that with an enlarged manufacturing plant and 
generally increased and improved facilities in all Departments, the 
Ge I. Co. will be able, when settled in its new quarters, to furnish a 
more varied line ofgoods, effect quicker deliveries, and in short 


to serve its customers better than ever. 


Soliciting your valued favors as heretofore and assuring you 
that the G. I. Coe will continue to serve your interests and those of 


all its customers in the best possible manner, we remain, 


Yours very truly, 
GENERAL INC ENT RC 
By 


2nd Vi President. 
f.DDRESS ALL CORRESPONDENCE TO THE COM NY. 
PACIFIC COAST OFFICE: RIALTO BUILDING, SAN FRANCISCO, CAL. 
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What the Chief Engineer of the Pelton Water Wheel Company really thinks of 
the Pelton bucket. T#ken from his application for letters patent of the 
United States issued May 19, 1903 


ABNER DOBLE COMPANY | , 


SOLE MANUFACTURERS 


ELLIPSOIDAL BUCKETS 
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COPYRIGHTED /903 BY ABNER DOBLE CO. 
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In the evolution of the tangential water wheel it 
is a significant fact that a former compztitor is now 
manufacturing, under a recent patent, a bucket shaped 
substantially the same as the old style bucket made by 
the Abner Doble Company before its development of 
the much superior Ellipsoidal type. Comment is un- 


necessary. 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


137-151 FIRST STREET 


Telephone Main 5679 San Francisco, Cal. 










Best by Test! 


Tutthill Water Wheels RED HOOD POLES 


Adapted to All Speeds and Heads ein iit ioe 
High in Efficiency! Low in Cost! TELEPHONE 
eh y - ‘ Exectric LiegHt 





Write for our Water Wheel Catalogue. It PowER PLANTS 





is replete with hydraulic data In lots and sizes tofsuit at short notice 
and—gratis 
' 
Oakland Iron Works |Union Lumber Company 
Business Office: TELEPHONE, PRIVATE EXCHANGE 624 
330 Market Street, San Francisco Rooms 206-207, Crocker Building, San Francisco 


’Phone Main 1007 


Works, Second and Jefferson Streets, 
Oakland. ’Phone Main 342 


Standard Electrical 


RIVETED IRON AND STEEL PIPE Construction Company 


Rialto Building 
San Francisco 
Telephone Private Exchange 580 


R HYDR M IRRIGATION AND PLANIS. Manufactured from the 
Bo a LTRON a STEEL by MODERN MACH 


“THE SCHAW-BATCHER COMPANY PIPE WORKS, ae 


539 MISSION 8T., #11 to 219 J 8T., 
SAN FRANCISCO. SACRAMENTO. 


GEORGE E. CARTER & CO. Engineers and Contractors 
Room 52, Crocker Building a, ae sac 
SAN FRANCISCO adem Poles 


Telephone Main 545 RED CEDAR 
Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms Power Installations, Including Pole Lines 
and Substations, a Specialtv 








The Design and Construction, with Directions 
for Installing, Running and Repairing of 


Kerosene Oil Engines The Stanley-Taylor Company 


devises and manufactures busi- 
BY MAIL FOR $2.00 ness systems. 


SPON & CHAMBERLAIN ws 


PUBLISHERS 
121-126 Liberty Street New York, U. S. A. | . 656 Mission Street 
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gaan 
The Great Geyser Yellowstone Park 


If so you should travel on the 


Northern Pacific Railway 


Double daily train service between Portland, Minneapolis and St. Paul, making connection at St. Paul 


for Chicago and all points East. 


Trains are finest in the Northwest, carrying sleepers, dining and observation cars, wide vestibuled and 


electric lighted. 
Best Scenery arid Coolest Route for Your Summer Trip 


All tickets allow stop-overs at Livingstone to enable our patrons to visit the Yellowstone Park, which 


is now open for season of 1903. Send six cents in stamps for ‘‘Wonderland, 1903.’” 


For farther particulars address 


647 Market Street, San Francisco, Cal. T. K. Stateler, General Agent 
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Carloads Carloads Carloads 


Largest and Most Complete Stock West of Chicago 
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Sunbeam Incandescent Lamps 


to 


Ross Annunciators 


Prompt Shipment. Right Prices Good Service 


Be convinced of the service we are giving 
by sending an order or inquiry for prices 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 


Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


covering the States of California, Western Arizona, Oregon and Washington, and carrying a 
full stock for prompt shipment of the following standards: 


Sunbeam Incandescent Lamps Brookfield Glass Insulators D. & W. Non Arcing Fuses 
Habirshaw Rubber Covered Wire Western Electric Dynamos and Motors .C. E. W. High Tension Switches 
0. K. Weatherproof Wire “Electrose” Street Railway Materials Thomas High Tension Insulators 
American Transformers Bryant Sockets, Cut-Outs, Etc. Edward’s Material 
Western Electric Direct Current Fans Hill Switches Western Electric Arc Lamps 
Emerson Alternating Current Fans Lacey Controllers Ross Annunciators 

Thomas & Sons, Porcelain Fletcher Material 
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Method 
of 


Electric 


Steam 


Hy draulic Passenger | 
or 


Belted Freight | Control 
The name OTIS in connec= 


tion with an Elevator is a 
guarantee of excellence 


Correspondence Invited 


Otis Elevator Company 
Pacific Coast Department Office and Works 
509-511 Howard Street, San Francisco, Cal. 


Telephone Private Exchange 527 
Lillibridge, N. Y., 28-1430 





Crocker -Wheeler Company 


Manufacturers and Electrical Engineers 
of 


Direct Current Machinery for Power and Lighting Purposes 
Office and Works: Ampere, N. J. 





A Large Stock of Motors is Carried at the San Francisco Office 


Abner Doble Company, Fremont and Howard Streets 


Branch Offices in All Principal Cities 
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GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


———-eew Pe eee 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED SEND FOR CATALOGUE 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free. 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILES 


RISDON [IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. ‘ * - 
Main Works and Yards, Potrero. San Francisco, California 
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Standard Underground Cable Co. 


ELECTRICAL WIRES 
aso CABLES 


Any Insulation for Any Service 






The accompanying 






cut shows a four-cir- 







cuit, three-wire, dis- 






tributing board, mains 






and circuits contrclled 






by switches; from 
the largest feeder 


mains twenty - eight 







two-wite circuits, with 


fuse holders, are fed. 
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TRADE E * MARK 


PACIFIC COAST SALES DEPARTMENT 
MILLS BUILDING, SAN FRANCISCO, CAL. 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 






CROUSE-HINDS DISTRIBUTING BOARDS 
FACTORIES: peiennite 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBoy, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. 
BRANCH OFFICES: 


New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery: San Francisco, Mills Building; Boston, tor Milk Street 


THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
Mills Building SAN FRANCISCO 


A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
AS A GENUINE HART 


This is the Standard Push Button Type 








Hemingray Insulators 
For Voltages up to 75,000 


Used upon the entire installation of the Northern 
California Power Company 


World's : Standard 









MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
THE CHAS. F. SLOANE CO. 


Exclusive Pacific Coast Sales Agents 
MILLS BUILDING, SAN FRANCISCO 


New York Block, Seattle Stimson Building, Los Angeles 


The Chas. F. Sloane Co. 
Exclusive Pacific Coast Sales Agents 


Mills{Building} San Francisco, Cal. 
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> a. 
System 
INSTRUMENTS. 


S.K.C. Hot Wire Voltmeters 
and Ammeters have proven themselves 
to be the most satisfactory measuring instruments 
ever designed. Unlike all other types they oper- 
ate independently of magnetic influences, and 
therefore they are unaffected by frequency, form 
of wave or by external magnetism, and are cor- 
rect on either direct or alternating circuits. They 
can be mounted wherever convenient, regardless 
of the propinquity of busbars or generators. ‘The 
hot wire through which the current passes is 
mounted on a plate having the same temperature 
co-efficient, therefore these instruments are abso- 
lutely unaffected by variations in temperature. 

ee Wr dina al SL eeaee bee aye The SK.C. System also includes 
Wattmeters, Power Factor 
Indicators, Static Voltmeters and Static Ground Detec= 
tors, which, like our hot wire instruments, embody features of excellence which 
distinguish them from other ic 
apparatus of the kind. For 
example, in the SK.C. 
Ground Detector 
illustrated herewith, the 
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the medium of condensers 


wae" 


and high potential currents 
are thus kept entirely out of 


on 


Sets Bet x 


and away from the _ instru- 
y 


ment Type D Ground Detector and Its Condensers 


Correspondence Invited 


Stanley Electric Manufacturing Company, 
Pittsfield, Mass. 


JNO. MARTIN & CO, 24SES Se4st AGENTS 


31-33 New Montgomery Street, San Francisco, Cal. 
5O7 Pioneer Building, Seattie, Wash. Sil Douglas Building, Los Angeles, Cal. 
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KNIGHT’S 
WATER.... 
VWHecL... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
| horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 
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Address all communications to 


KNIGHT & CO. 


eae §6Suiter Creek, Cal. 














Bound volumes for 1902 of The Journal of 
Electricity, Power and Gas can now be obtained 


on application to J. M. Shawhan, Manager, 
302 Rialto Building, San Francisco, Cal. 


This pin is made 
of seasoned euca- 
lyptus, a wood par- 
ticularly adapted 
for electric insulat- 
ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 

lants on the Paci- 

ic Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 


IXON’S Graphite Brushes are guaranteed to be smooth, 
noiseless and non-sparking under proper conditions. 
We believe them to be in every way superior to any 


other make of Graphite or Carbon Brush. 
Send for booklet 67-M 
JOSEPH DIXON CRUCIBLE COMPANY 
Jersey City, N. J. 





Hardwood Planing Mill Co. 24 2°S*: 


PACIFIC METER COMPANY 


17-19 Fremont Street, San Francisco, Cal. 
MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 





Prepayment Gas Meters 
Our Own Patents. Strong. Simple. 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 


sae ten THE ELECTRIC STORAGE BATTERY CO. 


Philadelphia Chicago New York 
MANUFACTURER OF PHILADELPHIA, PA. 
Boston Baltimore Cleveland 


es tae a “Chloride Accumulator 


Canada, Canadian General Electric 


Co., Ltd., Toronto, Has installed or has under construction in the PACIFIC COAST STATES 16 RAILWAY 
BATTERIES having an aggregate capacity of 5615 K. W. HOURS. 


SCO: ildi 
— a peas Send for descriptive bulletins. 
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CHAS. C. MOORE & CO’S CRUDE 
OIL SYSTEM FOR GAS ENGINES 


ut 


System “A” Permits 


Of the use of Coalinga Crude Oil and heavy 
distillates. | 

Of continuous operation, there being no neces- 
sity for shut-downs for cleaning. 

Of working the oil down to a dry residue. 


ut 


We Guarantee to take the Residual Liquid Products thrown 
out as waste by all other systems, amounting generally to about 
20 per cent. by volume and considerably more by weight, and 
work all gas out, leaving nothing but dry scrapings 2% * & 


ue 


This system gives a horsepower at from two- 
tenths to four-tenths of a cent, according to 
location. This is without question the cheap- 
est known source of power. #& % & & 


Chas. C. Moore & Co., Engineers 


Complete Power, Lighting, Heating 
..-Pumping and Mining Plants... 


63 First Street, San Francisco, Cal. 


Branch Offices 
New York, 1303 Havemeyer Building Les Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 
Ad No. 208 
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AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS STANLEY INSTRUMENT COMPANY 
AMOMIMERICAN C YOIETY OF OIVIL eNGNEERS | San Francisco, 31-33 New Montgomery St. 
ENGINEL RS EXPERTS SEATTLE, WasH., Pioneer Building 
NEw York: Los ANGELEs: 
MADISON, WIS. 146 Broadway. 511 Douglas Building. 


ROBERT McF. DOBLE | practical ENGINEERING 
Consulting and Supervising Engineer. 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., : : San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Headquarters for Telegraphic Codes 
All the Standard Codes and Ciphers Kept in Stock 


John Partridge 


Manufacturing Stationer 


Printer, Lithographer and Bookbinder 


306 California Street, San Francisco, Cal. 
Telephone Main 614 











Specialty: Hydro-Electric Power Development 
and Long Distance Transmission. 


The following numbers of ‘‘The 
Journal of Electricity 
Power and Gas”” 


417 RIALTO BUILDING. SAN FRANCISCO, CAL. 


LEON M. HALL 


CONSULTING ENGINEER 
IN MECHANICS, 
ELECTRICITY, 
MINING. 
814 Hayward Building, San Francisco 
Telephone, MAaLN 989 


DONALD H. FRY 


Consulting and Constructing 
Electrical Engineer 













1895—August 


SCHOOL OF MINES AND ENGINEERING 1896—April, July, August 


24 Post Street San Francisco. 
MENING 


Safe Deposit Building, Room 608, San Francisco. 


R. S. MASSON 

















All Subjects Pertaining to Mining and Mining 
cenauiee eating : 
Engineer ELECTRICAL ENGINEERING 1897— April 
Theory, Demonstration, Construction, Laboratory 
232 Crocker Building 407 Lankershim Bldg. and Shop Work. 
San Francisco, Cal. Los Angeles, Cal. Students can enter for any course at any time 
’Phone Bush 481 "Phone James 1846 WRITE FOR CATALOGUE 
W. STUART SMITH 1900—May 
. Transformers and Field Armature Winding 
Consulting Engineer Coils of All Types Commutator Filling 
Electrical, Mechanical and Hydraulic Rewound and Building 


Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 


206 Sansome Street 
Room 29 SAN FRANCISCO, CAL 


Cc. L. TURNER 
Mechanical 
Draughtsman 

Complete Plant Work a Specialty 


Address communications to 


204% Eddy Street - = San Francisco, Cal. 
’Phone Larkin 2982 


1901—January, February, May, 










Farnsworth 
Electrical Works 


Dealers in New and Second Hand 


July 


1902—January, February 
Electrical Machinery 


We Rent Both Alternating and Direct Current Motors 
Country Orders Solicited 


185 Jessie Street 


Near Third San Francisco Journal of Electricity, Power 
PHONE MAIN 998 


Examinations and Surveys for Proposed Electric 
Power Plants a Specialty. 


G. F. WAKEFIELD 
Surveyor and Engineer 


oom 22, Porter Building, San Jose, California. 


Surveys for “‘ Right of Way’ applications over U. S. 
Government forest and other reserves. 







Six months subscription of ‘‘The 


and Gas’” will be given for any 


‘' FRANK P. MEDINA of the above numbers when for- 
P. A. REGER Attorney-at-Law f f 
Dealer in all kinds of ELECTRICAL CASES A SPECIALTY warded to The Journal of Elec- 
oo-- METALS..-- a ee tricity Publishing Company, 302 
593 Mission Street San Francisco, Cal.| Room 321, Emma Spreckels Building 


Telephone Bush 479 San Francisco, Cal. Rialto Building, San Francisco. 
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National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
NS Oe es ae, | oe Post Street, San Francisco 





IMPERIAL PORCELAIN EMERALD GLASS 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


‘suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to : 


80,000 volts. 
Catalogues, Blue Prints and Detailed Information upon request. 


JOHN A. ROEBLING’S SONS COMPANY zrrssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WIRE ROPE AND OF... 
Bare and Insulated Copper Wires and Gables for All Electrical Purposes 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 


18-20 FELL STREET (Off Market), SAN FRANCISCO, CAL. 


7 Arch Street, BOSTON, MASS. 
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VICTOR 


HIGH PRESSURE 


TURBINES 


FCR HEADS UP TO 3000 FEET 







Simple in Construc- 
tion, Acmitting 
of Close Regulation 
and Designed to 
Secure the Greatest 
Amount of Power 
from the Least 
Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 


Company, Sacramento, ——_ a —. 
Cal., to operate under > CORRESPONDENCE 
630 feet head . SOLICITED 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY °**G°S:.2"° 


SAN FRANCISCO OFFICE: 15-13 FIRST STREET 


Kilbourne & Clark Company 


Sales Managers 


NATIONAL ELECTRIC COMPANY 
of Milwaukee, Wis. 
Direct Current Motors and Generators 


Alternating Generators and Rotaries 
PITTSBURG TRANSFORMERS 


NERNST LAMPS 


For Street and Indoor Lighting 
Write for Catalogue 


STROMBERG-CARLSON TELE- 
PHONES 


CUTLER-HAMMER APPARATUS 
GARTON LIGHTNING ARRESTERS 
EUREKA FLEXIBLE CONDUIT 

= a ELECTRIC PORCELAIN 
ee AND SUPPLIES 

No. 487. 250-Kilowatt, 3-Phase Alternator 
815-817 Second Avenue, Seattle, Wash. Telephone Davis 43 519 Mission Street, San Francisco, Cal. 
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Electric, Railway and /| Electrical Machinery 
Manufacturers Supply Co. and Supplies 


Manufacturers Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 
cite ee oe Armature Winding, Repairs and Switchboards 


REPRESENTING 
THE OHIO BRASS COMPANY 
Overhead Material, Track Bonding Devices 
EUREKA TEMPERED COPPER WORKS 
Commutators, Wire Gauze Brushes, Etc. 
MASSACHUSETTS CHEMICAL COMPANY 
Armalac, Insullac, Enamelac, Friction Tapes, Splicing Compounds 
CHICAGO MICA COMPANY 
Mica, Micabond, Varnish Cloths 
ERICSSON TELEPHONE COMPANY 
Telephones 
TRUMBULL ELECTRIC COMPANY 
Knife Switches 


POSITIVE LOCK WASHER COMPANY 
Lock Washers 


CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 


AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 
FIBRE IN SHEETS, RODS AND TUBES 


CARBON BRUSHES Century Electric Co. 


“EVER READY” FLASH LIGHTS AND NOVELTIES | 1g second Street 


PROMPT DELIVERIES FROM SAN FRANCISCO STOCK Telephone Bush 352 


Managers have no line troubles when using 


Locke Insulators 


San Francisco, Cal. 


Unsurpassed for Efficiency 
and Durability 





+ e 
VICTOR TYPE assy | High Power Low Price 
prs me Steen 
100,000 ‘Volts. Bay CoUNTIES 
Tested to Powns Co 
150,000 Volts. —— 
Sept. 28, 1897 Sosmpiase 
June 7, 1898 WASHINGTON 
sae, eel eal WATER POWER Co. * 


AMERICAN RIVER 
Evectric Co, 


On Longest Power Transmission Lines in the World 


saan ocr suiTORS nme oa russe ut. | WEST CQAST MANUFACTURING CO. 


Operating on Line Pressures up to 100,000 Volis . ... . 


JNO. MARTIN & CO. 
PACIFIC COAST AGENTS 
69-75 New Montgomery Street, San Francisco. . 
Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. Telephone Black 5566 


pending. 


315-317 Commercial Street, San Francisco, Cal. 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 
ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimzhaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 





I. T. E. CIRCUIT BREAKERS ___C. S. FLUSH SWITCHES WW 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 42-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes 4-inch to 13-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


MANUFACTURERS OF 








SOLE MANUFACTURERS AND PATENTEES OF 
PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Single or Double Break. 


THE ERICKSON CONDUIT INSULATORS Single or Double Throw. 
COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 
‘CLAY TUBES, KNOBS, 
CLEATS, ETC, # «& 


PORCELAIN TUBES, 
KNOBS, CLEATS, ETC. 





FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 
PAPER INSULATED LEAD ENCASED CABLES 
For Light and Power. For Telephone Companies. For Telegraph Companies 


COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 


Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Westinghouse 
Integrating Wattmeters 


Will carry continuous overloads of 50 per cent. 
Will carry temporary overloads of 100 per cent. 


Described in Folder 4003 


Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 


San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main 
Street; Salt Lake City, 151 Main Street: Mountain Electric Co., Denver, 
and all other large cities. 








Westinghouse Steam Engines, Gas Engines, Steam Turbines 


and Roney Mechanical Stokers, for particulars address 
Westinghouse, Church, Kerr & Co., 


New ye i —Engineers.— "re, ne 
who sell the product of 


Pistue.— The Westinghouse Machine Co.,—chcx. 
Designers and Builders 


Aluminum=== 


FOR 





Minimum First Cost Railway Feeders 
Equal Conductivity Power Transmission 


Maximum Strength Telephone and 
Lightest Weight Telegraph Work 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 69-75 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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Electric | or Freight Method 
Steam [ for Every of 
Belted Service | Control 


| Passenger | Every 





Electric Sidewalk Hoists Electric Dumb Waiters 
Hoisting Engines 





The name OTIS in connection with an 
Elevator is a guarantee of excellence 


Otis Elevator Company 
Pacific Coast Department Office and Works 
509-511 Howard Street, San Francisco, Cal. 


Telephone Private Exchange 527 











Crocker -Wheeler Company 


Manufacturers and Electrical Engineers 
Ampere, N, J. 


Direct Current Electrical Machinery for All Industrial Purposes 


Ta 








A Large Stock of Standard Motors is Carried at our San Francisco Office 


Fremont and Howard Streets 


Call upon us when next in the market 
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CEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


meer POW PUSIPS wore 


Operated by Steam, Air, Electricity or Water Power 


Horizontal and Vertical Triplex Power Pumps 


Operated by Electric Motor for Mine Station Pumps, Water Works, Etc. 


CORRESPONDENCE SOLICITED SEND FOR CATALOGUE 


Water Wheels 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free. 





3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILE« 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. i . Z 
Maia Werks and Yards, Petrere. San Francisco, California 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, *>.2.nt” 29-33 Rialto Bldg., Chicago, II. 


AN EXCURSION TO MEXICO NOVEMBER 4th 


Southern Pacific 


Santa Fe 
Mexican Central 





without stop to 


CITY OF MEXICO 


Vestibuled Sleepers. Dining Cars. Meals ala Carte. Interpreter. Excursion Manager. Sixty Days Time. 
$80.00 ROUND TRIP $80.00 


Return by Regular Trains. Stop Over Privileges. Visit to GRAND CANYON of Colorado Optional. 
AN EBEDUCATIONAL JOURNEY 


Itinerary and Literature at 


INFORMATION BUREAU 


613 Market Street 





SOLE BUILDERS OF 


REYNOLDS 
CORLISS 
ENGINES 


ee  —SSC«*F ORK ALLL POWER 
SPECIAL ENGINES FOR STREET RAILWAY AND ELECTRIC LIGHT PURPOSES 


SOLE BUILDERS OF 
NURNBERG GAS ENGINES. RIEDLER PUMPS sano COMPRESSORS 
GEO. E. AMES, LOCAL MANAGER, 623 HAYWARD BUILDING, SAN FRANCISCO, CAL. 














xvi THE JOURNAL OF ELECTRICITY, POWER AND GAS. 








PAGE 
Abner Doble Company...... Odeoenosb see vecetbes xx 
Akron Smoking Pipe Co.......+..esseeeese eee ee Ki 
Allen, Wyatt H ..........00eeees Sain Ph pend wey's es vii 
Allis-Chalmers Co...........+.. wae dhkpe nade sti xv 
American Circular Loom Co..... hsbneeed ceiur a | 
Wem, Fs WE... . ccvces cesstensnees pope ise ste 
Bonestell, Richardson & Co ..........- ...0 xviii 
Bossert Klectric Construction Co., The.......+.. xi 


Bullock Electric Manufacturing Co.......... xvii 


California Incandescent Lamp Co.......-..+ xviii 
Carter, & Co., George E ......... J ratisanareve xxii 
Comssre Misstrie Co. ..o065.00 sicendcstenccsnt Seises x 
Cole, Jol R.and Geo. A. viisvcciscdedswsen tens xi 
Cory, Cy Lys..cece TTT TTT ad sserpbredens vii 
Crocker- Wheeler Compauy............. eevee xiii 
Crouse-Hinds Electric Co...... .cceceee dees xxiii 
Cutter Co, The............ Cigahesbedhoweethvaten xi 
Dearborn Drug and Chemical Works.......... xv 
Doble, Robert McF.......... Nop Spahdcewhensto'ne vii 


Dow, Geo. K., Pumping Kugine Company.....xiv 


Electric Railway and Manufacturers Sup- 


PAY OO nde sends cevces occceeseeese 600066 cove} bale ce x 
Electric Storage Battery Co., The ............- iii 
Engineering Offices..... santa ac tsauecewne ones 
Farnsworth Electrical Works...............++ vii 
Fry, Domald H.....cc.esess SevnsesCanbeduevades vii 


General Electric Co....... 
General Incandescent Arc Light Co........ ... xix 





ADVERTISERS’ INDEX. 


PAGE 
Hall, Leon M...... sons on jane Wise a s-s'e tacit eure be vii 
Hardwood Planing Mill Co... ‘mabe debeet aoc 
Hart & Hegeman Manufacturing Co., The. . xxiii 
Heald’s School of Mines and cree See ap vii 
Hemingray Insulators.. Sobe cdvorevesvccar ay 
Himmts A. Miisdese.syscce nai eee nolan daipeni-e gona 
Jackson, Dugal C. and William B.............. vil 
Jno. Martin & Co........-... ii, x, xii, xviii, xxiv 
John A. Roebling’s Sons Co....... De abe ahennes viii 
Joseph Dixon Crucible Co......-.00 ee esse eeeees iii 
Bilbourwe & Clark Cos. osies icc. ieci ees ix 
iE FE chan sen Vnd nls deel's civechasnetoua ae 
Knowles, C.S..... Soe adecnscovs senses ebave eee. Vili 
TOs, WORE Miss tiinden ... cccevdstaccnsy fone oA 
Lombard Governors,..........-+++++ Rabevadey xviii 


UE TR rs pce dc cakaepisen ou baie om hvowen 
Py RNIN aes Sans coined thos deudanatoecccc Wl 


Meese & Gottfried Co... 2.2... cecccsccccecce obeot 
BESFOGTID, TER odin d div cesce bavi epereivess vii 
Moure, Chas. C. & Co............ pExecnaksaecesne iv 
National Conduit and Cable Co...... extessnwete xi 
Matiomal: Miectric Co. isi... ccccccovadeseessscnss viii 
New York Insulated Wire Co................. ae 
Northern Electrical Mfg. Co.........- caeenee ee’ é ii 
Northern Pacific Railway........... habitats’ xx 
Oakland Iron Works............ Sstknaetenchs xxii 
I a Ns cis 6 os counvawessnonsuevarceouns i 
Otis Elevator Company. ........s.eeeeeecevees xiii 
DR NE Oak va wceoscicindbedesccecdveses iii 
PRPS TORE OB: 00 6a se ce cpveeescescetsvces BVI 


Partridge, John...........+.. eens eechasetes «--Vii 
Pittsburgh Reduction Co., The.........++.0++++ Xii 








PAGE 
Reger, P. Ac.neccccesecccsescesscsccrecscssseses vii 
Ridley, A. E. Brooke......2...eeeseeceeeeeeees viii 
Risdon Irom Works... ...cccccsccccsecscosvess xiv 
Santa Fe Railway Company.. Gi esckater onan 
School of Practical Saginterieg.. ooueWll 
Shaw-Batcher Company Pipe Works, The. . xxii 
Sloane Company, The Chas F..........++++++ xxiii 
amekt ha Wr GEE cies 6 6 ios ck ne 6s vans gevccwes vii 
Southern Pacific Company ........++.-0. esses xv 
Spon & Chamberlain. ..........--.-.0.0s000 xxii 
Standard Electrical Construction Co......... xxii 


Standard Underground Cable Co ............xxiii 
Stanley Electric Manufacturing Co...........xxiv 


Stanley Instrument Co...... 2 .....ceee ceeee vii 
Stanley-Taylor Company.............-++++-- x xii 
Stillwell Bierce & Smith-Vaile Co., The....... ix 


The Luitwieler Pumping Eugine Company... xviii 


Taurens, Ci Liciuss site a ara e as bis Cae w See.) vrigne vii 
Umide TLiramber COs oc. cccccsvescceewvicccsces xxii 
Van der Naillen, A. see heels ks. odbae eee 
Van Emon atineerine. Sunaaetee ie ewes atesen xxii 
Vulcan Iron Works..... aa inl seed utiawhbcneces 6 i 


Wagner-Bullock Electric Co. of California.. ..xvii 
Wagner Electric Manufacturing Company... xvii 


Es FO I oc ccvamnnges scr bee Sek ap aeesc cee vii 
West Coast Manufacturing Chiiipiing... xan oe 
Westinghouse, Church, Kerr & Co............ xi 
Westinghouse EKiectric and Manufacturing 
Ce eine Ve cnn AS beens ab hases voces steeds ce xii 
Westinghouse Machine Co., The.............. xii 
Weston Electrical Instrument Co......... ee aca ve i 
Worthington, Henry R..........06 ccc ceeeeeeee xvi 





Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


« PUTIPS == 


Pungiag machinery for all 


Ce 











OFFICES: 


New York, Boston, Philadelphia, St. Louis, Chicag®, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Viewn.. \msterlam, brussels. 
Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANCISCO 


Address all communications to HENRY R. WORTHINGTON 


Telephone Private Exchange 92 


LOCAL AGENTS: 


Moran Bros. & Co., Seattle 3 


Tatum & Bowen, Portiand 


ee 


Baker Iron Works, Los Angeles 
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Bullock Electric Manufacturing Company 


Cincinnati, Ohio, U. S. A. 
Builders of Direct and Alternating Current Machinery. 








800 Horsepower Synchronous Motor Driving Two 300 Kilowatt Railway Generators 


DESCRIPTIVE BULLETINS FURNISHED ON REQUES'! 


Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. 3, 814170, Buoinc, 


629-631 Mission Street 
OF CALIFORNIA SAN FRANCISCO, CAL. 


Wagner Electric Manufacturing Company 


ST. LOUIS, MO. U. S. A. 











Office of E, D. N. Lehe, Electrical Contractor. 


. Drxon, August 8, 1903. 
‘Wagner-Bullock Electric Company, 
San Francisco, Cal. 
GENTLEMEN—Replying to yours of July 16th regarding the new 
single-phase motors operating on my lines, will say I am very 
much pleased with them, as they have given absolutely no trouble 
and have received no more attention than the polyphase motors. 
In addition to the advantage of being cheaper to install, they 


have a special advantage when operated by current from a trans- 
mission line which may be interrupted. 

When operated at full load and the current is cut off and then 
turned on again, your new motor will stop and start up again with- 
out attention or the blowing of fuses, as is the case with polyphase 
motors, a feature which must be appreciated when operated by 
current from a transmission line. 





Yours truly, 
(Signed) HD. N. Leue Wagner Single Phase Induction Motor 








Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California, 


Office: Rialto Building, 629-631 Mission Street, San Francisco, Cal. 
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GET THE 


BEST 


Improved 
California 


_ Incandescent 





CALIFORNIA INCANDESCENT LAMP.CO. 


Rialto Building, San Francisco, Cal. 
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The United States Government 
Has ordered within a year 1,500,000 square feet of 


Ruberoid Roofing 


The last order was for 1,000,000 square feet at a price 6 PER CENT. 
HIGHER than the highest bid of competitors 
We are Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


Malthoid Roofing 


Will stand the test anywhere. Gives satisfaction wherever used. 
Its low cost makes it the most desirable roofing for sheds, barns, 
outhouses, etc. Absolutely waterproof and not affected by heat 
orcold, Requires no paint when laid. 


Send for Samples—address Dept. /. 


The Paraffine Paint Co. 


24 Second Street San Francisco, Cal. 





The Luitwieler Pumping Engine Co. 


BUILD 


Non-Pulsating Pumps 


Adapted to Deep Wells, City or Town Water Works 





Elevators, Mines, Paper Pulp Pumps 
in fact for any service 


Geared to Electric Motor, Gasoline 
or Steam Engine 





A CONSTANT LOAD GUARANTEED 





We offer $1000 to any pump builder who can produce the same 
results as are obtained by our pumps 


Write us for estimates 





FACTORY 
707-715 North Main St., Les Angeles, Cal. 


LOMBARD 
WATER WHEEL 
GOVERNORS 


Are the World's Standard 


Used with 400,000 horsepower of viele wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 


>) 


( 








Pacific Coast Agents 


JNO. MARTIN & CO. 
69-75 New Montgomery Street 
SAN FRANCISCO, CAL. 


Pioneer Building 
Seattle 
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©» C}. 7 


Stands for 


Mechanical 


and 


Electrical 
Pertection 





ARC LAMPS 


For All Commercial Systems 


ad 
Bulletins Mailed on Application 


& 


General Incandescent Arc Light Co. 


General Sales Offices 
529 West Thirty-fourth Street, N. Y. 


Pacific Coast Office 
333 Crossley Building, San Francisco. 


& 


203 Equitable Building, Boston, Mass. 638 Century Building, St. Louis, Mo. 
510 New England Building, Cleveland, Ohio. 


63 Perin Building, Cincinnati, Ohio, 720 Empire Building. Atlanta, Ga. 
Philadelphia, 522 North American Building. 
1218-1219 Marquette Building, Chicago, Ill. Denver, Colo. 





445 Cannon Street, London, E. C., Eng. 


| 
| 
| 
| 
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Doble Ellipsoidal Water Wheel Bucket 


Used 586 days of 24 hours each under a 1300 foot head of very gritty water 











Note the absence of any erosion on the back or any irregular erosion on the inside of above 





Note the irregular erosion on inside and back of buckets below 





What the Chief Engineer of the Pelton Water Wheel Company really thinks of the Pelton bucket. Taken from his application for Letters 
Patent of the United States. issued May 19, 1903. 


“Tf the bucket had round corners its life would have been greatly in- 
creased,” 


Is this not an admission of the superiority of the Ellipsoidal bucket ? 
ABNER DOBLE COMPANY 


ESTABLISHED 1850 
SOLE MANUFACTURERS 


ELLIPSOIDAL BUCKETS 


Fremont and Howard Streets, | San Francisco, Cal. 
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Are You 
Going East? 





If so, specify the 


“North Coast Limited” 


as your coveyance and you will ride on 


A Perfect Train wnning vr A Perfect Roadbed 


feast your eyes on some of 


The Most Magnificent Scenery in America 


and travel via 


Portland, Tacoma, Seattle, Spokane, Butte, Helena, 
Minneapolis and St. Paul. 


Fall particulars of 


647 Market Street, San Francisco, Cal. T. K. Stateler, General Agent 











OCT 14 1903 
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Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


. Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical oc gers Work a Specialty 


137-151 FI RST STREET 


Telephone Main 5679 San Francisco, Cal. 










Best by Test! 


Tutthill Water Wheels [REDWOOD PoLRs 





Adapted to All Speeds and Heads ‘ticks iiceiaiaiiia ieee 
High in Efficiency! Low in Cost! TELEPHONE 
: Exectric Lieut 
Write for our Water Wheel Catalogue. It Power PLANTS 
is replete with hydraulic data In lots and sizes to*suit at short notice 
and—gratis 





Oakland Iron Works |UnlOn Lumber Company 


Business Office: TELEPHONE, PRIVATE EXCHANGE 624 


330 Market Street, San Francisco Rooms 206-207, Crocker Building, San Francisco 
’Phone Main 1007 


Works, Second and Jefferson Streets, 
Oakland. ’Phone Main 342 


Standard Electrical 


RIVETED IRON AND STEEL PIPE Construction Company 


Rialto Building 





Telephone Private Exchange 580 





oon Breast . feet A mot Ae ae Manufactured from the 
THE SCHAW-BATCHER COMPANY PIPE WORKS, aya 
539 MISSION 8T., 211 to 219 J 8T., 
SAN FRANCISCO. SACRAMENTO. : 
GEORGE E. CARTER & CO Peer het Kecitverters 
i? ¢ 
Room 52, Crocker Building SQUARE SAWN 
SAN FRANCISCO a Pole Se, 
ROUND 
Telephone Main 545 RED CEDAR : ‘ ; 
Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms Power Installations, Including Pole Lines 


and Substations, a Specialty 
The Design and Construction, with Directions 
for Installing, Running and Repairing of 
Kerosene Oil Engines The Stanley-Taylor Company 


eae designs good advertising. 
BY MAIL FOR $2.00 =, g 


SPON & CHAMBERLAIN a 


PUBLISHERS 
123-126 Liberty Street New York, U. S. A. 656 Mission Street 


















a 
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Standard Underground Cable Co. 


ELECTRICAL WIRES 
aso CABLES 


The accompanying 
Any Insulation for Any Service 


cut shows a four-cir- 


cuit, three-wire, dis- 


ia 
~ 


tributing board, mains 


Po 


and circuits controlled 


N 
+° 
> 
7 
SN eees 


by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 


fuse holders, are fed. 












es Ft 
is , 
PACIFIC COAST SALES DEPARTMENT — 
MILLS BUILDING, SAN FRANCISCO, CAL. CROUSE-HINDS DISTRIBUTING BOARDS 
CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 
FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBoy, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. THE CHAS. F, SLOANE Co. 
BRANCH OFFICES: Exclusive Pacific Coast Sales Agents 
New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The Mills Building SAN FRANCISCO 


Rookery: San Francisco, Mills Building; Boston, 101 Milk Street 





Hemingray Insulators|4 HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
For Voltages up to 75,000 AS A GENUINE HART 


i ‘ This is th Ty 
Used upon the entire installation of the Northern ee ee 


California Power Company 


World's Standard 


=e. oe ihdeei 





a ir’ The Hart & Hegeman Manufacturing Co. 
re KEES Hartford, Conn. 
SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. ea eatin 
Exclusive Pacific Coast Sales Agents Bachsaive Pacific Coast Sales Agents 


. MILLS BUILDING, SAN FRANCISCO 
Mills Building' San Francisco, Cal. New York Block, Seattle Stimson Building, Los Angeles 
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e System 


Inductor Generator 


is entirely free 
from complica- 
tion of any kind. 
The field coil 
is stationary, 
the armature is 
stationary, and 
there are 
neither brushes, 
collectors nor 
moving wires of 
any kind. 
Wear and 
tear are only 
such as can re- 
sult from the 
simplest known 
mechanical 
movement—a 
shaft revolving 
in bearings. 
There is no 
“theory” about 
paralleling 
S.K.C. mach- 


S.K.C. Inductor Alternator in course of construction, showing the moving element, the Inductor and the Stationary Field ines—they sim- 
Coil. The Generator is rated at 1800 kilowatts and will run direct connected to an engine operating at 75 
revolutions per minute. Two machines of this type were recently furnished the Pacific ply do it. 
Electric Railway Company, of Los Angeles, Cal. 


Stanley Electric Manufacturing Company, 
Pittsfield, Mass. 


JNO: MARTIN &@:-GO 3 Esa coeer soe 


69-75 New Montgomery Street, San Francisco, Cal. 
507 Pioneer Building, Seattle, Wash. 511 Douglas Building, Los Angeles, Cal. 


PRINTED BY THE STANLEY-TAYLOR CO ,S F. 
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KNIGHT’S 
WATER.... 
WeeEErL... 


The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 
Union. These wheels are made from 
2 to 6 feet in diameter, from 10 to 1000 
horsepower, and adapted to all heads and 
purposes. Wheels inclosed in iron cases 
from 6 to 24 inches. Wheels for elec- 
trical power can be furnished with or 
without governors. Highest regulation 
guaranteed. 

























Address all communications to 


KNIGHT & CO. 


Sees § Sulter Creek, Cal. 





This pin is made 
of seasoned euca- 
lyptus, a wood par- 
ticularly adapted 
for electric insulat- 
ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 
lants on the Paci- 
c Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 


Hardwood Planing Mill Co. 24% /°S*: 


PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 
MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 


make Graphite Resistance Rods to fit any require- 
ment, any size and any degree of resistance, They 
ate made from Dixon’s Flake Graphite, which 


means that they are pure and uniform. 
Ask for booklet 67-N 
JOSEPH DIXON CRUCIBLE COMPANY 
Jersey City, N. J. 








Prepayment Gas Meters 
Our Own Patents. Strong. Simple. 
PROMPT ATTENTION CORRESPONDENCE SOLICITED 


ee THE ELECTRIC STORAGE BATTERY CO. 


Philadelphia Chicago New York 
MANUFACTURER OF PHILADELPHIA, PA. 
Boston Baltimore Cleveland 


adlipie “Chloride Accumulator 


Canada, Canadian General Electric 


Co., Ltd., Toronto, Has installed or has under construction in the PACIFIC COAST STATES 16 RAILWAY 
BATTERIES having an aggregate capacity of 5615 K. W. HOURS. 
Send for descriptive bulletins. 





SAN FRANCISCO: Rialto Building 


) 
| 
| 
] 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


4 
System “A” Permits 


Of the use of Coalinga Crude Oil and heavy 
distillates. 

Of continuous operation, there being no neces- 
sity for shut-downs for cleaning. 

Of working the oil down to a dry residue. 


ue 


We Guarantee to take the Residual Liquid Products thrown 
out as waste by all other systems, amounting generally to about 
20 per cent. by volume and considerably more by weight, and 
work all gas out, leaving nothing but dry scrapings *» *% 


4 
This system gives a horsepower at from two- 
tenths to four-tenths of a cent, according to 


location. This is without question the cheap- 
est known source of power. #& #& #& & 





CHAS. C. MOORE & .CO’S CRUDE 
OIL SYSTEM FOR GAS ENGINES 


Chas. C. Moore & Co., Engineers 


CONTRACTORS FOR 


Complete Power, Lighting, Heating 
..» Pumping and Mining Plants... 


63 First Street, San Francisco, Cal. 


Branch Offices 
New York, 1303 Havemeyer Building Les Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. 


Ad No. 208 
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The January, 1904, Number 


of 


“The Journal of Electricity, Power and Gas” 


will include descriptions of the 


Prominent Suburban Electric Railroads 


of the Pacific Coast 


It will be Superbly Illustrated, and the circulation will be 12,000 


Orders for extra copies, and copy for advertising, must be in the hands of the publishers not later than December 5, 1903 
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Electrical, Mechanical and Hydraulic 
Expert Examination, Advisory Reports, Supervision, 
Special Machinery Designed. 
Spanish Spoken. 
206 Sansome Street 
Room 29 SAN FRANCISCO, CAL 


1900—May 


1901—January, February, May, 
















July 
ke ee Stanley A.C. Wattmeters 
Deauehtimen Permanent Accuracy Guaranteed 


STANLEY INSTRUMENT COMPANY 
San Francisco, 31-33 New Montgomery St. 


SEATTLE, WASH., Pioneer Building 
NEw YORK: Los ANGELES: 
146 Broadway. 511 Douglas Building. 


—SCHOOL OF— 


PRACTICAL ENGINEERING 


(ELECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 
113 Fulton St., : : San Francisco 
(One block above New City Hall) 

A. VAN DER NAILLEN, President oe ss a 
Send for circulars Established 1861 | and Gas’ will be given he or any 


Complete Plant Work a Specialty 
Address communications to 


2044; Eddy Street - - San Francisco, Cal. 


’Phone Larkin 2982 


1902—-January, February 








Examinations and Surveys for Proposed Electric 
Power Plauts a Specialty. 


G. F. WAKEFIELD 
Surveyor and Engineer 


oom 22, Porter Building, San Jose, California. 


Surveys for “‘ Right of Way”’ applications over U. S. 
Government forest and other reserves. 


Six months subscription of ‘‘The 
ournal of Electricity, Power 





Headquarters for Telegraphic Codes 
P. A. REGER All the Standard Codes and Ciphers Kept in Stock of the above numbers when for- 
Dealer in all kinds of * 
Metals, Electrical Appliances, Acids and eee warded to The Journal of Elec- 
General Merchandise Manufacturing ss “a 
850 Division Street San Francisco, Cal. Printer, Lithographer and Bookbinder tricity Publishing Comp any» 932 
Bet. Seventeenth and Eighteenth, Folsom and Harrison 306 California Street, San Francisco, Cal. 


Telephone White 661 Telephone Main 614 Rialto Building, San Francisco, 
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National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
Cee ie ie Syatene bamtaied.. 44 Post Street, San Francisco 





MARK 





IMPERIAL PORCELAIN EMERALD GLASS 





PATENTED MAY 20, 1902. 
Our latest design, all insulators one piece, in- 

suring maximum mechanical strength. We make 

this type in seven sizes, the diameter varying from 

5 inches to 15 inches for power transmission up to 3 


80,000 volts. 
Catalogues, Blue Prints and Detailed Information upon request. 


JOHN A. ROEBLING’S SONS COMPANY zrrssenratives 


PORTLAND, OR. SAN FRANCISCO, CAL. LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


MAKERS OF WI RE ROPE AND OF... 
Bare and Insulated Copper Wires and Gables for All Electrical Purposes 


7 Arch Street, BOSTON, MASS. 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 
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VICTOR 


HIGH PRESSURE 


TURBINES 


FOR HEADS UP TO 3000 FEET 







Simple in Construc- 
tion, Admitting 
of Close Regulation 
and Designed to 
Secure the Greatest 
Amount of Power 
Bes from the Least 

- > Quantity of Water 


One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 
Company, Sacramento, 
Cal., to operate under vee VORRESPONDENCE 
630 feet head ht SOLICITED 


THE STILWELL-BIERCE & SWITH-VAILE COMPANY P>%Z2=:.2% 


SAN FRANCISCO OFFICE: 11-{3 FIRST STREET 


Kilbourne & Clark Company 


Sales Managers 


“Talk Is Cheap” 


when using a good phone 
STROMBERG-CARLSON ARE THE BEST 


Write for (Catalogues 


Nernst Lamps 
cut your lighting bill in half 


Call and see us or write for information. 


We are also agents for 


NATIONAL ELECTRIC COMPANY 
of Milwaukee, Wis. 
Direct Current Motors and Generators, Alternating Generators and Rotaries 


PITTSBURG TRANSFORMERS, CUTLER-HAMMER 
APPARATUS, GARTON LIGHTNING 
ARRESTERS 


Coast agents 


_ ELECTRIC PORCELAIN COMPANY 
519 Mission Street, San Francisco, Cal. 


Tele phone Davis 43 
_ Six-Glower Indoor Nernst Lamp 815-817 Second Avenue, Seattle, Wash. 
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Electric, Railway and 
Manufacturers Supply Co. 


Manufacturers Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 
Phone Bush 39 


REPRESENTING 


THE OHIO BRASS COMPANY 
Overhead Material, Track Bonding Devices 


EUREKA TEMPERED COPPER WORKS 
Commutators, Wire Gauze Brushes, Etc. 


MASSACHUSETTS CHEMICAL COMPANY 
Armalac, Insullac, Enamelac, Friction Tapes, Splicing Compounds 


CHICAGO MICA COMPANY 
Mica, Micabond, Varnish Cloths 


ERICSSON TELEPHONE COMPANY 
Telephones 


TRUMBULL ELECTRIC COMPANY 
Knife Switches 


POSITIVE LOCK WASHER COMPANY 
Lock Washers 


FIBRE IN SHEETS, RODS AND TUBES 
CARBON BRUSHES 
“EVER READY” FLASH LIGHTS AND NOVELTIES 


PROMPT DELIVERIES FROM SAN FRANCISCO STOCK 


POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 






VICTOR TYPE 


Line Pressure 
100,000 Volts. 


Tested to 
150,000 Volts. 
PATENTED 

it. 28, 1897 
— 7, 1898 
May 29, 1900 

Other — now 

n 


Adopted by 
STANDARD 
Evecrric Co. 
OF CALIFORNIA 


Bay COUNTIES 
POWER Co. 


VALLEY COUNTIES 
POWER Co. 


GUANAJUATO 
POWER Co. 


WASHINGTON 
WATER POWER Co. 


Evectrric Co. 


On Longest Power Transmission Lines in the World 


goo,o0oo LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures up to 100,000 Volts 


JNO. MARTIN & CO. 
PACIFIC COAST AGENTS 
69-75 New Montgomery Street, San Francisco. 
Douglas Building, Los Angeles. Pioneer Building, Seattle, Wash. 


AMERICAN RIVER . 


Electrical Machinery 
and Supplies 


Armature Winding, Repairs and Switchboards 


CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 


AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 


Century Electric Co. 


18 Second Street San Francisco, Cal. 


Telephone Bush 352 


Sun Set Dry Battery 


For Open Circuit Work 


Has the Highest Efficiency, at 


Kl 


Greatest Recuperation, Su M 3 
and Teta 
Longest Life = 





of any battery made 
* 


WEST COAST MANUFACTURING CO. 


315-317 Commercial Street, San Francisco, Cal. 


Telephone Black 5566 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 
ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 
COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 





I. T. E. CIRCUIT BREAKERS ___C. S. FLUSH SWITCHES WS 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco. 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes -inch to 1%-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION CO. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES ?ANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS HAND OR QUICK BREAK SWITCHES 
Any Size or Capacity. Any Pole, Fm ot Double Break. 
THE ERICKSON CONDUIT INSULATORS laahe or Dovkis Theow. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN aasiioee 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN TUBES, Ee CLAY TUBES, KNOBS, 


KNOBS, CLEATS, ET. Qi Se CLEATS, ETC. « 
FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 


COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 


Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 
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Westinghouse Transformers 
For Light and Power Service 









Type N and O D Transformers 


Noted for low and uniform operating 
temperature, and large overload capacity 


Write for Transformer Publication 7007 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Sales Offices: San Francisco, 425 Market Street; Seattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; 
Salt Lake City, 151 Main Street; Mountain Electric Co., Denver, and all other large cities 





Westinghouse Steam Engines, Gas Engines, Steam Turbines 
and Roney Mechanical Stokers. 


For particulars address nearest sales office of 
The Westinghouse Machine Co., 
Works, East Pittsburg, Pa. 
Sales Offices: New York, 10 Bridge Street. Boston, 131 State Street. Philadelphia, Stephen Girard Building. 
Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. Detroit, Union Trust Building. 
Designers and Builders. 















=—Aluminum=sS== 


FURNISHED EITHER BARE OR INSULATED 


FOR 


Minimum First Cost Railway Feeders 
Equal Conductivity Power Transmission 


Maximum Strength Telephone and 
Lightest Weight Telegraph Work 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 


Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 69-75 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 
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Hydraulic, Electric, Steam, Belted 
Passenger or Freight 


Hand Power Elevators 
Automatic Electric Elevators 


Controlled by push-buttons—safe and simple in operation—requires no attendant 


Electric Dumb Waiters 


With push-button control 


Steam and Electric Hoisting Engines 





Otis Elevator Company 
Pacific Coast Department Office and Works 
509-511 Howard Street, San Francisco, Cal. 


Telephone Private Exchange 527 


Crocker -Wheeler Company 


Manufacturers and Electrical Engineers 


Motors 


Open and Enclosed Types for the drive of all sorts of machines and tools 


This row of small sizes, 4% to 3 horsepower, is the latest addition to our line. 


Strong, efficient, and built for hard work. 


Office and Works San Francisco Office and Stockroom 
Ampere, N, J. Fremont and Howard Streets 
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DOW PUMPS 


Are Manufactured in Great Variety for 









Mining, Marine, Irrigation and Purposes Where a 
First Class Pump is Required 


GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


Sole Pacific Coast Agents for 
Schwartz [etal [Melting and Refining Furnace 
Adapted to Brass, Bronze and Copper 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 


If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free. 


3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELECTRICAL POWER A DISTANCE OF 225 MILE 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. ‘: . ‘ 
Main Works and Yards, Potrero. San Francisco, California 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it DEARBORN FEED WATER TREA 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, **.3.2°" 29-33 Rialto Bldg., Chicago, III. 


For Winter Travel 


SUNSET ROUTE 


through 
Santa Barbara, Los Angeles, El Paso, New Orleans 


THE GATEWAY OF THE SOUTH 


Connects with Limited Trains for all points north 


Costs No More 


and whole route full of interest 


Nothing Like It 
SOUTHERN PACIFIC 





SOLE BUILDERS OF 


REYNOLDS 
CORLISS 
ENGINES 


FOR ALL POWER 
PURPOSES 
SPECIAL ENGINES FOR STREET RAILWAY AND ELECTRIC LIGHT PURPOSES 


SOLE BUILDERS OF 
NURNBERG GAS ENGINES. RIEDLER PUMPS sno COMPRESSORS 
GEO. E. AMES, LOCAL MANAGER, 623 HAYWARD BUILDING, SAN FRANCISCO, CAL. 


REYNOLOS HORIZONTAL CROSS-COMPOUND DIRECT COUPLED ENGINE 
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Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


OFFICES: 


Pumping machinery for all 


New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANGISCO 


Telephone Private Exchange 92 


LOCAL AGENTS: 


Moran Bros. & Co., Seattle 


Address all communications to HENRY R. WORTHINGTON 


Tatum & Bowen, Portland 


Baker Iron Works, Los Angeles 





—___ a 
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Bullock Electric Manufacturing Company 


Cincinnati, Ohio, U. S. A. 
Builders of Direct and Alternating Current Machinery. 


S$ Ss 





DESCRIPTIVE BULLETINS FURNISHED ON REQUES'! 





Pacific Coast Office: WAGNER-BULLOCK ELECTRIC COMPANY. ocho Sun. 


CALIFORNIA SAN FRANCISCO, CAL. 


Wagner Electric Manufacturing Company 


ST. LOUIS, MO., U. S. A. 


“INDICATOR. — 


800 Horsepower Synchronous Motor Driving Two 300 Kilowatt Railway Generators 





A Write for Catalogue and Prices to 


Wagner-Bullock Electric Company of California, 


Office: Rialto Building, 629-631 Mission Street, San Francisco, Cal. 
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GET THE 


BEST 





Improved 
California 





‘ Incandescent 


CALIFORNIA INCANDESCENT LAMP CO. 


Rialto Building, San Francisco, Cal. 


The Luitwieler Pumping Engine Co. 


BUILD 


Non-Pulsating Pumps 


Adapted to Deep Wells, City or Town Water Works 


Elevators, Mines, Paper Pulp Pumps 
in fact for any service 


Geared to Electric Motor, Gasoline 
or Steam Engine 


A CONSTANT LOAD GUARANTEED 





We offer $1000 to any pump builder who can produce the same 
results as are obtained by our pumps 


Write us for estimates 





FACTORY 
707-715 North Main St., Los Angeles, Cal. 





Malthoid Roofing 


Will stand the test anywhere. Gives satisfaction wherever used. 
Its low cost makes it the most desirable roofing for sheds, barns, 
outhouses, etc. Absolutely waterproof and not affected by heat 
or cold. Requires no paint when laid. 


Send for Samples—address Dept. /. 


The Paraffine Paint Co. 


24 Second Street San Francisco, Cal. 


The United States Government 
Has ordered within a year 1,500,000 square feet of 


Ruberoid Roofing 


The last order was for 1,000,000 square feet at a price 16 PER CENT. 
HIGHER than the highest bid of competitors 
We are Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


LOMBARD 
WATER WHEEL 
GOVERNORS 


Are the World's Standard 


Used with 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 











Pacific Coast Agents 
JNO. MARTIN & CO. 


69-75 New Montgomery Street 
SAN FRANCISCO, CAL. 





Pioneer Building Douglas Building 
Seattle Los Angeles 


eg 
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Stands for Mechanical 
e and Electrical Perfection 


BULLETINS, BLUE PRINTS, PHOTOGRAPHS, ESTIMATES 
MAILED FREE ON APPLICATION 


General Incandescent Arc Light Company 


Pacific Coast Office General Sales Offices 
333 Crossley Building, San Francisco, Cal. 529 West Thirty-Fourth Street, New York 
203 Equitable Building, Boston, Mass. 638 Century Building, St. Louis, Mo. 61 Perin Building, Cincinnati, Ohio, 720 Empire Building. Atlanta, Ga- 


530 New England Building, Cleveland, Ohio. Philadelphia, 522 North American Building. 41218-1219 Marquette Building, Chicago, Ill. 
Denver, Colo. 135 Cannon Street, London, E. C., Eng. 





California Limited 
to Chicago 
Santa Fe 
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Doble Ellipsoidal Water Wheel Bucket 


Used 586 days of 24 hours each under a 1300 foot head of very gritty water 








Note the absence of any erosion on the back or any irregular erosion on the inside of above 





Note the irregular erosion on inside and back of buckets below 





“= What the Chief Engineer of the Pelton Water Wheel Company really thinks of the Pelton bucket. Taken from his application for Letters 
, Patent of the United States, issued May 19, 1903. | 


“If the bucket had round corners its life would have been greatly in- 
creased.” 


Is this not an admission of the superiority of the Ellipsoidal bucket ? 
ABNER DOBLE COMPANY 


ESTABLISHED 1850 
SOLE MANUPACTURERS 


ELLIPSOIDAL BUCKETS 


Fremont and Howard Streets, San Francisco, Cal. 
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Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 


RED HOOD POLES 


For TELEGRAPH 


TELEPHONE 
: Exectric LicHt 
Power PLants 
In lots and sizes to suit at short notice 


Union Lumber Company 


TELEPHONE, PRIVATE EXCHANGE 624 
Rooms 206-207, Crocker Building, San Francisco 



















Best by Test! 


Tutthill Water Wheels 


Adapted to All Speeds and Heads 
High in Efficiency! Low in Cost! 


Write for our Water Wheel Catalogue. It 
is es with hydraulic data 
nd—gratis 


Oakland Iron Works 
Business Office: 

330 Market Street, San Francisco 
’Phone Main 1007 


Works, Second and Jefferson Streets, 
Oakland. ’Phone Main 342 





Standard Electrical 





Rialto Building 


San Francisco 





Telephone Private Exchange 580 


POR HYDR IRRIGATION AND POWER PLANTS. Manufactured from the 
best See IRON or EY by MODERN MACHINERY. 


THE SCHAW-BATCHER COMPANY PIPE WORKS, 


539 MISSION ST., 211 to 219 J ST., 
SAN FRANCISCO. SACRAMENTO. 


GEORGE E. CARTER & CO. 


Room 52, Crocker Building SQUARE SAWN 


SAN FRANCISCO a oe Pole ~~ 
Telephone Main 545 RED CEDAR 


~ Quotations F Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 


Engineers and Contractors 





Power Installations, Including Pole Lines 


and Substations, a Specialty 





The Design and Construction, with Directions 
for Installing, Running and Repairing of 
Kerosene Oil Engines The Stanley-Taylor Company 


designs good advertising. 
BY MAIL FOR $2.00 


SPON & CHAMBERLAIN | 


PUBLISHERS 
121-126 Liberty Street New York, U. S. A. 


2 


656 Mission Street 
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Light on the Subject 


It Pays to Investigate 











If you want a If you want 


simple lamp, prompt service, 























one that burns 
quick ship- 
150 hours, one b 
ments, right 

that makes no Ne 
oiiise aioli haas prices and 
not flicker, buy good treatment, 
the send your sup- 


Western : : ply orders to us. 


Electric 
Write for ‘ 
Bulletin 7008 ons coast & & & 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL, 
Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


covering the States of California, Western Arizona, Oregon and Washington, and carrying a 
full stock for prompt shipment of the following standards: 


The largest 


stock on the 





Sunbeam Incandescent Lamps Brookfield Glass Insulators D. & W. Now Arcing Fuses 
Habirshaw Rubber Covered Wire Western Electric Dynamos and Motors C. E. W. High Tension Switches 
0. K. Weatherproof Wire “Electrose” Street Railway Materials Thomas High Tension Insulators 
American Transformers Bryant Sockets, Cut-Outs, Etc. Edward’s Material 

Western Electric Direct Current Fans Hill Switches Western Electric Arc Lamps 
Emerson Alternating Current Fans Lacey Controllers Ross Annunciators 
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Standard Underground Cable Co. 


ELECTRICAL WIRES 
aso CABLES 


Any Insulation for Any Service 


The accompanying 
cut shows a four-cir- 
cuit, three-wire, dis- 
tributing board, mains 
and circuits controlled 
by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 


fuse holders, are fed. 





TRADE Koa MARK 





PACIFIC COAST SALES DEPARTMENT 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. CROUSE-HINDS DISTRIBUTING BOARDS 


CHAS. F. SLOANE, Sales Agent A. B. SAURMAN, Manager 


FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBoy, N, J. 
General Offices: Westinghouse Building, Pittsburg, Pa. THE CHAS. F. SLOANE CO. 
BRANCH OFFICES: Exclusive Pacific Coast Sales Agents 


New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The Crossley Building SAN FRANCISCO 
Rookery; San Francisco, Crossley Building; Boston, tor Milk Street 





Hemingray Insulators|4A HEART TO HART TALK 


THERE IS NO SWITCH MADE THAT IS AS GOOD 
For Voltages up to 75,000 AS A GENUINE HART 


This is the Standard Push Button Type 


Used upon the entire installation of the Northern 
California Power Company 





Standard 


md ha ae 


Ta. 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 


The Chas. F. Sloane Co. THE CHAS. F. SLOANE CO. 
Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agents 
CROSSLEY BUILDING, SAN FRANCISCO 


Mills Building San Francisco, Cal. New York Block, Seattle Stimson Building, Los Angeles 
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h i a ian yytem 
of Gaghinine Protection 


was designed to overcome the many defects in Lightning Arresters which have at critical times manifested themselves to the 
station manager. A great number of these lightning arresters are now in use protecting distribution circuits of ordinary poten- 
tials, and are also being used to protect power transmission lines haying a working potentialas high as 60,000 volts with entire 
satisfaction. 


The arrangement here shown is known as the S.K.C. Lightning Arrester Equipment, and consists of Lightning Arresters 
proper, Choke Coils and Line Dischargers. 

The Choke Coils are so wound as to offer practically no disturbing effect either in magnitude of the output or in regulation 
of the system, yet they interpose an enormous opposition to the passage of lightning discharges toward the machine to be protected. 

Conversely the line dischargers offer infinite resistance to dynamic currents, yet static discharges of extremely low potential 
readily pass to ground. As the line discharger will remove even the smallest static charge, it prevents accumulation of such 
charges on the line. 

The S.K.C. Lightning Arrester proper consists of two nests of concentric cylinders with divergiig ends, held in relative 
position by perforated porcelain caps at top and bottom. To the innermost cylinder the line is connected, to the outer the earth. 
Air gaps of one-sixteenth inch exist between the cylinder. Should the dynamo current follow the lightning discharge, the result- 
ing current of air will blow the arc upwards into the space between the flaming ends, thus rupturing it. 

S.K.C. Bulletin No. 119 is a reprint of an article by Mr. C. C. Chesney on “‘ Lightning Arresters,’’ and will be gladly sent 
upon request to any address. 


Stanley Electric Manufacturing Company, 
Pittsfield, Mass. 


JNO. MARTIN: @& CoO, tAcmie.so+2t seas 


69-75 New Montgomery Street, San Francisco, Cal. 
507 Pioneer Building, Seattle, Wash. S511 Douglas Building, Los Angeles, Cal. 


PRINTED BY THE STANLEY-TAYLOR CO., S. F. 
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The accompanying cut shows the gen- 
eral arrangement of Knight’s Standard 
Water Wheel, of which there are hun- 
dreds in use in different States of the 


, rm Union. These wheels are made from 
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horsepower, and adapted to all heads and 

; r purposes. Wheels inclosed in iron cases 

‘fe ; / from 6 to 24 inches. Wheels for elec- 

trical power can be furnished with or 

without governors. Highest regulation 
guaranteed. 
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KNIGHT & CO. 
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IIe -—~ of seasoned euca- 
lyptus, a wood par- 
ticularly adapted 
for electric insulat- 
ing. Experts de- 
clare it the best pin 
made. In use in 
most of the elec- 
trical transmission 
lants on the Paci- 
c Coast. We are 
making pins for 
the Standard Elec- 
tric Company, the 
Bay Counties Pow- 
er Company, Jno. 
Martin & Co., and 
many others. 
Address, 
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hard «8 to wear the commutator. and of h'gheunductivity. Dixou’s Graphit 
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JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J, 





Hardwood Planing Mill Co. 24% °S*: 


PACIFIC METER COMPANY 


24 Jessie Street, San Francisco, Cal. 
MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ftc. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK 





Prepayment Gas Meters 
Our Own Patents. Strong. Simple. 


PROMPT ATTENTION CORRESPONDENCE SOLICITED 


ae THE ELECTRIC STORAGE BATTERY CO. 


Philadelphia Chicago New York 





MANUFACTURER OF PHILADELPHIA, PA. 
Boston Baltimore Cleveland ns ’ ni 
St. Louis Havana, Cuba Chloride Ficcumutlator 
Canada, Canadian General Electric 
Co., Ltd. Toronto, Has installed or has under construction in the PACIFIC COAST STATES 16 RAILWAY 


BATTERIES having an aggregate capacity of 5615 K. W. HOURS. — 


S\N PRANCISCO: Rialto Building 
Send for descriptive bulletins. 
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Sharp competition has made it necessary. for works managers to reduce the cost of production 
to the lowest possible limit, so that a satisfactory relation may be maintained between expense 
and profit. Accurate cost systems and improved machinery have accomplished much. In 
many factories, however, otherwise modernly equipped, little or no attention is given to an 
important matter—the economical production of power. 

We have for a number of years been following up this line of work—equipping various 
industries with the highest grade of machinery for Complete Power, Lightirg, Heating and 
Pumping Plants, having installed during that time the largest power plants on the Pacific Coast. 


DESIGNS AND ESTIMATES FURNISHED UPON APPLICATION 





Chas.C. MooresCo.,Engineers 


CONTRACTORS FOR 


Complete Power, Lighting, Heating 
... Pumping and Mining Plants... 


Main Office 


63 First Street, San Francisco, Cal. ) 


Branch Offices " Ad 
New York, 1303 Havemeyer Building Los Angeles, 321 Trust Building Seattle, 218 Second Avenue, So. °°?” 
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Surveys for “ Right of Way”’ applications over U. S. 
Government torest and other reserves. 


P. A. REGER 


Dealer in all kinds of 


Metals, Electrical Appliances, Acids and 
General Merchandise 


850 Division Street San Francisco, Cal. 
Bet. Seventeenth and Eighteenth, Folsom and Harrison 


Telephone White 661 


BERKELEY, CAL. 





—SCHOOL OF— 


PRACTICAL ENGINEERING 


(GLECTRICAL, CIVIL, MINING AND MECHANICAL) 
Surveying, Drawing, Architecture and Assaying. 


113 Fulton St., San Francisco 
(One block above New City Hall) 


A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Headquarters for Telegraphic Codes 


SCHOOL OF MINES AND ENGINEERING 


24 Post Street San Francisco. 


: MINING All the Standard Codes and Ciphers Kept in Stock 
All Subjects Pertaining to Mining and Mining * 
Engineering. John Partridge 


ELECTRICAL ENGINEERING 


Theory, Demonstration, Construction, Laboratory 
and Shop Work. 


Students can enter for any course at any time. 
WRITE FOR CATALOGUE 


Importing and 


Manufacturing Statione r 


Printer, Lithographer and Bookbinder 


306 California Street, San Francisco, Cal. 
Telephone Main 614 


WANTED 


The following numbers of ‘‘The 
Journal of Electricity 
Power and Gas”” 


Bixler’s Physical Training in Penmanship 


the BOOK for 
ALL the people 
ALL the time, in 


ALL vocations 


1895—August 


The only successful self-instructor in easy, rapid, 1896—April, July, August 
legible writing for 20 years. Price, $1.00. A three 
months’ mail course free with each book; short time 
only. Sample BUSINESS PENMAN free. 1897 April 
PROFESSOR G. BIXLER 


Madison and Ogden Chicago, Ill. 


1900— May 


Transformers and Field Armature Winding 
Coils of All Types Commutator Filling 
Rewound and Building 


1901—January, February, May, 
Farnsworth July 


Electrical Works 


Dealers in New and Second Hand 
Electrical Machinery 
We Rent Both Alternating and Direct Current Motors 
Country Orders Solicited . oi 
185 Jessie Street Six months subscription of ‘‘The 
Near Third San Francisco| Journal of Electricity, Power 
PHONE MAIN 998 eth tt , 
and Gas’’ will be given for any 


of the above numbers when for- 


1902—January, February 


Stanley A. ¢. Wattmeters 


Permanent Accuracy Guaranteed 
STANLEY INSTRUMENT COMPANY warded to The Journal of Elec- 


San Francisco, 31-33 New Montgomery St. tricity Pablishing Company, 532 


SEATTLE, WaSH., Pioneer Building 


New YorE: 


aS. S11 Doxgine Buiiding. |etalto Building, San Francisco. 
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National Electric Company 


Dealers in Electrical Supplies and Apparatus 


ELECTRICAL CONTRACTORS 
Tewthone Systeme imetied... o84 Fest Street, San Francisco 





IMPERIAL PORCELAIN EMERALD GLASS 





PATENTED MAY 20, 1902. 


Our latest design, all insulators one piece, in- 


suring maximum mechanical strength. We make 
this type in seven sizes, the diameter varying from 
5 inches to 15 inches for power transmission up to eas 


80,000 volts. 
Catalogues, Blue Prints and Detailed Information upon request. 


JOHN A. ROEBLING’S SONS COMPANY crrsseratives 


PORTLAND, OR. SAN FRANCISCO, CAL, LOS ANGELES, CAL. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J. 


sosiiaiiea WIRE ROPE ~«- 


Bare and Insulated Copper Wires and Gables for All Electrical Purposes 


7 Arch Street, BOSTON, MASS. 


25-27 FREMONT STREET, SAN FRANCISCO, CAL. 


Telephone Private Exchange 67 





| 
| 
| 
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VICTOR 


HIGH PRESSURE 


TURBINES 


% FOR HEADS UP TO 3000 FEET 








SR, 


Simple in Construc- 
tion, Admittiag 
of Close Regulation 


“& and Designed to 


mm ooo Secure the Greatest 


Amount of Power 
One of two units of High Pressure 
Victor Turbines furnished the 
Central California Electric 
Company, Sacramento, 

Cal., to operate under 
630 feet head 


from the Least 


Quantity of Water 


CORRESPONDENCE 
SOLICITED 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY °*E93°.0° 


SAN FRANCISCO OFFICE: 11-13 FIRST STREET 


There Is a Difference 


beeween a dimmer and a rheostat 


CUTLER-HAMMER MAKE THE BEST 





Nernst Lamps 


Send for information regarding new forty-four watt lamp 
direct or alternating current 


**Ceco”’ 


(National Electric Company ) 
Direct Current Motors and Generators. Alternating Current 
Generators and Rotary Transformers 





Interlocking Theater Dimmer 
PITTSBURG TRANSFORMERS, STROMBERG-CARLSON TELEPHONES, GARTON 
LIGHTNING ARRESTERS, CHRISTENSEN MOTOR-DRIVEN AIR COMPRESSOR 


Electrical Supplies of Every Description 


KILBOURNE & CLARK COMPANY 


Sales Managers 
815-817 Second Avenue, Seattle, Wash. Telephone Davis 43 519 Mission Street, San Francisco, Cal. 
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Electric, Railway and 
Manufacturers Supply Co. 


Manufacturers Agents 


68-72 FIRST STREET SAN FRANCISCO, CAL. 
Phone Bush 39 


REPRESENTING 


THE OHIO BRASS COMPANY 
Overhead Material, Track Bonding Devices 


EUREKA TEMPERED COPPER WORKS 
Commutators, Wire Gauze Brushes, Etc, 


MASSACHUSETTS CHEMICAL COMPANY 
Armalac, Insullac, Enamelac, Friction Tapes, Splicing Compounds 


CHICAGO MICA COMPANY | 
Mica, Micabond, Varnish Cloths 


ERICSSON TELEPHONE COMPANY 
Telephones 
TRUMBULL ELECTRIC COMPANY 
Knife Switches 


POSITIVE LOCK WASHER COMPANY 
Lock Washers 


FIBRE IN SHEETS, RODS AND TUBES 
CARBON BRUSHES 
“EVER READY” FLASH LIGHTS AND NOVELTIES 


PROMPT DELIVERIES FROM SAN FRANCISCO STOCK 


POWER TRANSMISSION 


Managers have no line troubles when using 


Locke Insulators 





Adopted by 





VICTOR TYPE 
Line Pressure 
100,000 Volts. 

Tested to 
150,000 Volts. 
PATENTED 


Other patents now 
pending. 





STANDARD 
EvectTric Co. 
OF CALIFORNIA 


Bay COUNTIES 
POWER Co. 
VALLEY COUNTIES 
POWER Co. 
GUANAJUATO 
POWER C 
WASHINGTON 
WATER POWER Co. 


AMERICAN RIVER 
Evectric Co. 


Qn Longest Power Transmission Lines in the World 


goo,o0o LOCKE INSULATORS in use on the Pacific Coast, 
Operating on Line Pressures sures up to 1 to 100,000 Volis..... 


JNO. MARTIN & CO. 


PACIFIC COAST AGENTS 


69-75 New Montgomery Street, San Francisco. 


Dougias Building, Los Angeles. 


Pioneer Building, Seattle, Wash. 


Electrical Machinery 
and Supplies 


Armature Winding, Repairs and Switchboards 


CENTURY AUTOMATIC MOTOR STARTERS 


GOULD STORAGE BATTERIES 


AMERICAN ASPHALT UNDERGROUND CONDUIT 


Write for prices and particulars 


Century Electric Co. 


18 Second Street San Prancisco, Cal. 


Telephone Bush 352 
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NEW YORK INSULATED WIRE CO. 


MANUFACTURERS OF RUBBER COVERED WIRE 


ALL OUR WIRES NEW CODE STANDARD 


Grimshaw White Core. Raven White Core. Grimshaw Tapes. Grimshaw Splicing 
Compounds. Competition Tapes. Competition Splicing Compounds. 


COMPLETE STOCK CARRIED IN SAN FRANCISCO 


THE CUTTER COMPANY 


PHILADELPHIA, PENN. 


Keystone Electrical Measuring Instruments 


are GUARANTEED to be equal if not SUPERIOR 
to ANY instruments on the market. 





I. T. E. CIRCUIT BREAKERS ___C. S. FLUSH SWITCHES \WY 


Protection for Light, Heat and Power Circuits Iron Wall Boxes, Wood Mats, Etc 


COMPLETE STOCK OF SWITCHES CARRIED IN SAN FRANCISCO 


AMERICAN CIRCULAR LOOM CO. 


CHELSEA, MASS. 
ELEGTRODUCT STEEL ENAMELED CONDUIT FOR INTERIOR CONSTRUCTION WORK 
A Complete Stock of Conduit, Elbows and Couplings, Sizes 44-inch to 3-inch, Carried in San Francisco, 


CIRCULAR LOOM FLEXIBLE CONDUIT 
A Complete Stock, Sizes -inch to 1%(-inch, Carried in San Francisco. 


THE BOSSERT ELECTRIC CONSTRUCTION 60. 


SOLE MANUFACTURERS AND PATENTEES OF MANUFACTURERS OF 


PLUGGED STEEL CONDUIT BOXES PANEL BOARDS SWITCH BOARDS 
THE MONITOR CONDUIT BUSHINGS : 9 poe _ a oe : 
n e n ole, 2 e eak, 

THE ERICKSON CONDUIT INSULATORS Rn aaaiiier Petts Thee. 


COMPLETE STOCK OF BOXES, BUSHINGS AND INSULATORS CARRIED IN SAN FRANCISCO 


AKRON SMOKING PIPE CO. 


MANUFACTURERS OF HIGHEST GRADE 


PORCELAIN ‘TUBES, Dee a CLAY TUBES, KNOBS, 


KNOBS, CLEATS, ET. Q——————_—9 CLEATS, ETC « 
FACTORY DELIVERY 


NATIONAL CONDUIT AND CABLE CO. 


MANUFACTURERS 


PAPER INSULATED LEAD ENCASED CABLES 


For Light and Power. For Telephone Companies. For Telegraph Companies 
COMPLETE UNDERGROUND SYSTEMS INSTALLED 
Bare Copper Wire. Waterproof Insulated Wire. 


John R. Cole Geo. A. Cole 


Pacific Coast Sales Agents 
33 SECOND STREET Write for Catalogues SAN FRANCISCO, CAL. 


xi 
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Westinghouse Type Nand OD Transformers 


For Light and Power Service 










Represent the accumulated knowledge gained during seventeen 
years in the manufacture of transformers for every purpose, 
and of every size, from kilowatt to 2500 kilowatts. 








Write for Transformer Publication 7007 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Sales Offices: San Francisco, 425 Market Street; Szattle, 314 Occidental Avenue; Los Angeles, 323 S. Main Street; Salt Lake City, 151 Main Street: 
Mountain Electric Co., Denver, and all other large cities. 









Westinghouse Steam Engines, Gas Engines, Steam Turbines, Roney Mechanical Stokers 


For particulars address nearest sales office of 
The Westinghouse Machine Co. 
Works, East Pittsburg, Pa. 


Sales Offices § New York, 10 Bridge Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Building. 
) Boston, 131 State Street. Detroit, Union Trust Building. Philadelphia, Stephen Girard Building. 










=—Aluminum 


FURNISHED EITHER BARE OR INSULATED 


FOR 


Minimum First Cost Railway Feeders 


Equal Conductivity Power Transmission 


Maximum Strength Telephone and 
Lightest Weight Telegraph Work 





The Pittsburgh Reduction Co. 


Pittsburgh, Pa. 





Jno. Martin & Co, Pacific Coast Agents 


DOUGLAS BUILDING 69-75 NEW MONTGOMERY STREET PIONEER BUILDING 
Los Angeles, Cal. San Francisco, Cal. Seattle, Wash. 


ee 
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for 
Every 
Service 




















Elevator 
Company 


Pacific Coast Department Office and Works 
509-511 Howard Street, 


San Francisco, Cal. 


Telephone 


Private Exchange 527 


Avenarius Carbolineum 


Will Preserve Woodwork Above or Below Ground or Water for at Least Three Times*Its Natural Life—Try It—It 
Will Pay You to Use It—and Save You Not Only Considerable Trouble, Delay and Expense, Caused by 
Breakdowns, But Its Use Will Also Make Your Lumber Bills Smaller 


WILL ADD FROM SIX TO TWELVE YEARS TO THE LIFE OF A POLE 


Prominent Users of Avenarius Carbolineum 


United States Government 

German Government 

French Government 

North California Power Company 

Standard Electric Company 

Spring Valley Water Company 

American River Electric Company 

California Gas and Electric Corporation 

Starke Dredge and Dry Dock Company, Mil- 
waukee 

Hathaway & Co., Milwaukee 

Quincy Dredging and Tow Company, Quincy, 
Til. 


Reiss Coal Company, Sheboygan, Wis. 

Coxe Brothers Coal Company, Chicago 

Uhrig Fuel Company, Milwaukee 

New York Central and Hudson River Railroad 
Michigan Central Railroad 

Flint and Pere Marquette Railroad 
Minneapolis and St Louis Railroad 


Plant System 
Oregon Railway and Navigation Company 
Northern Pacific Railway 
Salt Lake City Railway 
Proctor & Gamble Co., Cincinnati 
Armour Glue Works, Chicago 
Pfister & Vogel Leather Co., Milwaukee 
Wallin Leather Company, Grand Rapids 
American Oak Leather Company, Cincinnati 
Illinois Sugar Refining Company, Pekin 
United States Starch Company, Davenport, Ia. 
Nebraska City, Neb. 
Waukegan, i. 
Peoria, Ill. 
Empire State Beet Sugar Company, Lyons, 
N.Y 


United States Sugar Refinery, Waukegan, III. 

Pabst Brewing Company, Milwaukee 

Anheuser - Busch Brewing Association, St. 
Louis 


Thousands of Testimonials with Pamphlets Free 


Gottfried Brewing Company, Chicago 

Knickerbocker Ice Company, Chicago 

Milwaukee Malt and Grain Company 

Cincinnati Ice Company 

Cincinnati Ice Manufacturing and Cold Stor- 
age Company 

J. Ebner Ice Company, Seymour, Ind. 

Little Rock, Ice Company, Little Rock, Ark. 

Gambrinus Brewing Company, Portland, Or. 

Erie Telegraph and Telephone Company, 
Cleveland 

Ohio Valley Telephone Company, Louisville 

Michigan Telephone Company, Detroit, Mich 

Bell Telephone Company, St. Louis 

Chicago Telephone Company, Chicago 

Colorado Telephone Company. Denver, Colo 

Rocky Mountain Bell Telephone Company, 
Salt Lake City, Utah 

Portland General Electric Company, Port- 
land, Or. 


Carbolineum Wood Preserving Company 
JOHN R. SMITH & CO. 


900 Battery Street 


Distributing Agents 


San Francisco, Cal. 


Beware of Imitations With Similar Sounding Names 
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DOW PUMPS 


Are Manufactured in Great Variety for 


Mining, Marine, Irrigation and Purposes Where a 
First Class Pump is Required 


GEO. E. DOW PUMPING ENGINE COMPANY 


179 First Street, San Francisco, Cal. 


Sole Pacific Coast Agents for 
Schwartz [etal [Melting and Refining Furnace 
Adapted to Brass, Bronze and Copper 





Water Wheels 


We build a tangential type 
of water wheel for any head 
and for any purpose that is 
superior to all others in 
efficiency. 

If you wish to know more 
about the best wheel built, 
write for Catalogue No. 4. 
It is free. 





3000-HORSEPOWER UNIT WHICH IS TRANSMITTING ELEC ERICAL POWER A DISTANCE OF 225 MILE 


RISDON IRON WORKS 


Office and Branch Works, Folsom and Steuart Sts. i ‘ e 
Main Works and Yards, Potrero. San Francisco, California 


Se 
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LIGHTEN THE “WHITE MAN’S BURDEN” 


The fireman will rejoice and it won’t matter much to the coal man if you cut him 5 or 10 G now that business is good. 


(Clean Boilers.) Try it DEARBORN FEED WATER 


SEND A GALLON JUG OF WATER FOR ANALYSIS. 


Dearborn Drug and Chemical Works, *.2.2%" 29-33 Rialto Bidg., Chicago, Ill. 








The January, 1904, Number 


of 


“The Journal of Electricity, Power and Gas” 


will include descriptions of the 


Prominent Suburban Electric Railroads 


of the Pacific Coast 
It will be Superbly Illustrated, and the circulation will be 12,000 


Orders for extra copies, and copy for advertising, must be in the hands of the publishers not later than December 5, 1903 


NOTE THE NEW ADDRESS—532 RIALTO BUILDING 





SOLE BUILDERS OF 


REYNOLDS 
CORLISS 
ENGINES 


ee FOR ALL POWER 
SPECIAL ENGINES FOR STREET RAILWAY AND ELECTRIC LIGHT PURPOSES 


SOLE BUILDERS OF 





NURNBERG GAS ENGINES. RIEDLER PUMPS sano COMPRESSORS 


GEO, E, AMES, LOCAL MANAGER, 623 HAYWARD BUILDING, SAN FRANCISCO, CAL. 
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Worthington Pumping Engines and Hydraulic Machinery 


HENRY R. WORTHINGTON 


a Le f ¥ | S pees. 
rc ee ee U P _— 


ee ee ee 











OFFICES: 


New York, Boston, Philadelphia, St. Louis, Chicago, Cleveland, Indianapolis, San Francisco, London, Paris, Berlin, Vienna, Amsterdam, Brussels. 


Hydraulic Works at Brooklyn, N. Y. and Elizabethport, N. J. 


PACIFIC COAST BRANCH OFFICE: 148-150 FIRST STREET, SAN FRANGISCO 


Address all communications to HENRY R. WORTHINGTON 


Telephone Private Exchange 92 


LOCAL AGENTS: Moran Bros. & Co., Seattle 3 


Tatum & Bowen, Portland 


” 


Baker Iron Works, Los Angeles 


aa 
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The “BB” Metal Insulator Pin 





For description of insulator pin see page 384 of this issue. 





Wagner-Bullock Electric Company 


OF CALIFORNIA 


Office: Rialto Building, 629-631 Mission Street, San Francisco, Cal. 
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GET THE 


BEST 


Insist on having 
that RED LABEL 


Improved 
California 


Incandescent 





CALIFORNIA INCANDESCENT LAMP CO. 


Rialto Building, San Fraricisco, Cal. 


The Luitwieler Pumping Engine Co. 


BUILD 


Non-Pulsating Pumps 


Adapted to Deep Wells, City or Town Water Works 


Elevators, Mines, Paper Pulp Pumps 


in fact for any service 


Geared to Electric Motor, Gasoline 
or Steam Engine 


A CONSTANT LOAD GUARANTEED 





We offer $1000 to any pump builder who can produce the same 
results as are obtained by our pumps 


Write us for estimates 





FACTORY 
707-715 North Main St., Los Angeles, Cal. 






The United States Government 
Has ordered within a year 1,600,000 square feet of 


Ruberoid Roofing 


The last order was for 1,000,000 square feet at a price 16 PER CENT. 
HIGHER than the highest bid of competitors 
We are Pacific Coast Agents 


Bonestell, Richardson & Co. 


Corner of Sansome and Sacramento Streets, San Francisco, Cal. 


Malthoid Roofing 


‘Will stand the test anywhere. Gives satisfaction wherever used. 


Its low cost makes it the most desirable roofing for sheds, barns, 
outhouses, etc. Absolutely waterproof and not affected by heat 
orcold. Requires no paint when laid. 


Send for Samples—address Dept. J. 


The Paraffine Paint Co. 


24 Second Street San Francisco, Cal. 





Used with 400,000 horsepower of water wheels 
in this country alone 


THE LOMBARD GOVERNOR COMPANY 


36 WHITTIER STREET, BOSTON, MASS. 








Pacific Coast Agents 


JNO. MARTIN & CO. 
69-75 New Montgomery Street 
SAN FRANCISCO, CAL. 





Pioneer Building 
Seattle Los Angeles 
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Cy j Stands for Mechanical 
* e and Electrical Perfection 


BULLETINS, BLUE PRINTS, PHOTOGRAPHS, ESTIMATES 
MAILED FREE ON APPLICATION 


General Incandescent Arc Light Company 


; Pacific Coast Office General Sales Offices 
333 Crossley Building, San Francisco, Cal. 529 West Thirty-Fourth Street, New York 
203 Equitable Building, Boston, Mass. 638 Century Building, St. Louis, Mo. 61 Perin Building, Cincinnati, Ohio, 720 Empire Building. Atlanta, Ga. 


530 New England Building, Cleveland, Ohio. Philadelphia, 522 North American Building. 4218-1219 Marquette Building, Chicago, Ill. 
Denver, Colo. 445 Cannon Street, London, E. C., Eng. 


California Limited 


Eighth Season of 
Quality-Service 


San Francisco 
Los Angeles 


oh gd Santa Fe! 
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Doble Ellipsoidal Water Wheel Bucket 


Used 586 days of 24 hours each under a 1300 foot head of very gritty water 





Note the absence of any erosion on the back or any irregular erosion on the inside of above 


Note the irregular erosion on inside and back of buckets below 





What the Chief Engineer of the Peitun Water Wheel Company really thinks of the Pelton bucket. Taken from his application for Letters 
Patent of the United States. issued May 19, 1903. 


“Tf the bucket had round corners its life would have been greatly in- 
creased,” 


Is this not an admission of the superiority of the Ellipsoidal bucket ? 
ABNER DOBLE COMPANY 


ESTABLISHED 1850 
SOLE MANUFACTURERS 


ELLIPSOIDAL BUCKETS 


Fremont and Howard Streets, San Francisco, Cal. 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. xxi 


No. 903 Welsbach Indoor 
Arc Lamp. 


N the year that the Welsbach Indoor Arc 
I Lamp has been before the public, upwards of 
42,000 have been sold —a fitting and deserved 
testimonial to its many good qualities. We have 
tried to discover blemishes in it—tried to add 
here or there to its efficiency. But we find no 
weak spot, and at the beginning of this season 
we offer the lamp with the positive knowledge 
that no better indoor lamp is or has been made. 
It has one feature that commends on sight—an 
arrangement whereby shade and globe may be 
raised and mantles renewed without fear of break- 
age. ‘The globe may also be lowered beneath the 
base of the lamp forcleaning. Breakage of either 
globe or mantle is reduced to a minimum. 


The dealer who sells a 
satisfactory article not 
only makes a customer 
but keeps one 


WELSBACH COMPANY 


359 SUTTER STREET, SAN FRANCISCO, CAL. 





Machinery Cuts For Sale 


A 30 horsepower, Westinghouse, induction, 
alternating current motor, 3-phase, 60 cycles, 
220 volts. This motor is new, and is complete 


make superior half-tone cuts of ‘ 
in every way: 


machinery a specialty, because 
we know machinery merchants appreci- 
ate the highest quality of half-tone work. 
We have machinery artists with the tech- 
nical and artistic training necessary, who 
can produce a wash drawing or retouch 
a photograph with the qualities required 
to make a good cut. We have the work- 
men and equipment to complete the work 
properly and with dispatch.*%#%.%.%0.% 


California Electrical Works 


547 Mission Street San Francisco, Cal. 


Duplex Filter 


the only 


Self - Cleansing Filter 
in the World 


PURE WATER 
FOR $6 A YEAR 





Trial Free 


Barnhart and Swasey " Duplex Filter Co. 


107 New Montgomery St , San Francisco | phone exchange 580 130 New Montgomery Street 
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Crocker -Wheeler Company 


Manufacturers and Electrical Engineers 


Motors 


Open and Enclosed Types for the drive of all sorts of machines and tools 





This row of small sizes, 4 to 3 horsepower, is the latest addition to our line. 


Strong, efficient, and built for hard work. 


Office and Works : San Francisco Office and Stockroom 
Ampere, N. J. Fremont and Howard Streets 











A TRIP TO THE EAST 


Is delightful most ways, always, but the way always most delightful is the way 


BY NEW ORLEANS 


COSTS NO MORE THAN OTHER WAYS 


-no Frost SUNSET ROUTE. no snow 


Sunshine and Balmy Air. The Famous Coast Line. 


Santa Barbara, Los Angeles, El Paso, San Antonio, Orange Groves, Cattle Ranges, Old Missions, 
Quaint Mexican Life, Little Picaninnies, Sugar and Cotton Plantations of Louisiana 


COMFORT SUNSET LIMITED ENJOYMENT 


Vestibuled Pullman Sleepers. Observation Car. Compartment Car. Dining Car. Meals a la Carte. 
Oil Burning Engines (No Cinders) 
SAN FRANCISCO TO NEW ORLEANS EVERY DAY—6:00 P. M. 















Personally Conducted Pullman Tourist Sleepers 


THROUGH WITHOUT CHANGE 


to Chicago, St. Louis, Cincinnati, Washington City 


SOUTHERN PACIFIC 
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Removed to Larger Quarters—Note Our New Address Below 


Van Emon Engineering Co. 


B. C. VAN EMON, MANAGER 


Manufacturers of all kinds of 


Electric, Hydraulic and Belt Elevators 


Estimates given‘on all kinds of Electric and Hydraulic Machinery. Inspection of Motors and Elevators. 


Electrical Repair Work a Specialty 


52-54 Natoma Street, near Second 
Telephone Main 5679 Between Mission and Howard Streets San Francisco, Cal. 
SSS 


Best by Test! 


Tutthill Water Wheels [REDWOOD POLES 


Adapted to All Speeds and Heads 










For TELEGRAPH 





High in Efficiency! Low in Cost! TELEPHONE 
; Execrric Liext 
Write for our Water Wheel Catalogue. It PowrER PLANTS 


is replete with hydraulic data 
and—gratis 


Oakland Iron Works |UDiOn Lumber Company 


Business Office: 


In lots and sizesjtofsuit at short notice 


TELEPHONE, PRIVATE EXCHANGE 624 


330 Market Street, San Francisco Rooms 206-207, Crocker Buiiding, San Francisco 
’Phone Main 1007 


Works, Second and Jefferson Streets, 
Oakland. ’Phone Main 342 





Standard Electrical 





RIVETED IRON AND STEEL PIPE Construction Company 
SE===— 


Rialto Building 


San Francisco 





Telephone Private Exchange 580 


POR HYDR Lk edt AND POWER PLANTS. Manufactured from the 
best Meee tr TRON or MODERN MACHINERY. 


_ THE SCHAW-BATCHER COMPANY PIPE WORKS, 


211 to 219 J ST., 


SAN FRANCISCO. SACRAMENTO. 
Engineers and Contractors 
GEORGE E. CARTER & CO. 
Room 52, Crocker Building SQUARE SAWN Saskia 
SAN FRANCISCO rong naea O e om 
Pee oe Oe ditt "RED eT Power Installations, Including Pole Lines 
Quotations Furnished in Lots and Sizes to Suit Demands. and Pine Cross Arms 


and Substations, a Specialty 


The Design and Construction, with Directions 
for Installing, Running and Repairing of 
Kerosene Oil Engines The Stanley-Taylor Company 


designs good advertising. 
BY MAIL FOR $2.00 


SPON & CHAMBERLAIN s 


PUBLISHERS 
121-126 Liberty Street New York, U. Ss. A, 656 Mission Street 
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Western Electric Dynamos 
Power and Lighting 





High Efficiency. Harmonious Design. Beauty. 


WRITE FOR BULLETINS 2003 AND 2005 





Sa Ce Ore CcmnA 
<eeCaWPraAcnyo 





L-32. 800 Kilowatt Western Electric Booster at Union Station, St. Louis Transit Company 


CALIFORNIA ELECTRICAL WORKS 


547 MISSION STREET, SAN FRANCISCO, CAL. 
Pacific Coast Agents 


WESTERN ELECTRIC COMPANY 


covering the States of California, Western Arizona, Oregon and Washington, and carrying a 
full stock for prompt shipment of the following standards: 


Sunbeam Incandescent Lamps “Electrose” Street Railway Materials C. E. W. High Tension Switches 
Habirshaw Rubber Covered Wire Fletcher Line Material Thomas High Tension Insulators 

0. K. Weatherproof Wire McCandless Miniature Lamps Edward’s Material 

American Transformers Weston & Whitney Instruments Western Electric Arc Lamps 

Western Electric Direct Current Fans Bryant Sockets, Cut-Outs, Etc. Ross Annunciators 

Emerson Alternating Current Fans Hill Switches Dickey Sutton Carbons 

Brookfield Glass Insulators Lacey Controllers United Electric Heating Irons 

Western Electric Dynamos and Motors 0D. & W. Nom Arcing Fuses Electroduct Conduit and Bossert Boxes 


—~~r~ <li meno tmenengepe seve 
- en erraensemenr—nenentee yrs ennenrstesnr errno 





Fi 
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Standard Underground Cable Co. 


| 

| ELECTRICAL WIRES 
wx» CABLES 

| 

' 


The accompanying 
Any Insulation for Any Service 


cut shows a four-cir- 


cuit, three-wire, dis- 


ua) 
oo 
> 


tributing board, mains 


At) 


and circuits controlled 


aS 
i 
te 
ie: 
rte 


‘ 
7S 
n= 


by switches; from 
the largest feeder 
mains twenty - eight 
two-wire circuits, with 


fuse holders, are fed. 





PACIFIC COAST SALES DEPARTMENT . 
CROSSLEY BUILDING, SAN FRANCISCO, CAL. CROUSE-HINDS DISTRIBUTING BOARDS 


CHAS. F. SLOANE,,Sales Agent A. B. SAURMAN, Manager 


FACTORIES: 
OAKLAND, CAL. PITTSBURG, PA. PERTH AMBOY, N. J. 
General Offices: Westinghouse Building, Pittsburg, Pa. THE CHAS. F. SLOANE CO. 
BRANCH OFFICES: 
New York, 56 Liberty Street; Philadelphia, Betz Building; Chicago, The 
Rookery; San Francisco, Crossley Building; Boston, Delta Building 


Exclusive Pacific Coast Sales Agents 
Crossley Building SAN FRANCISCO 





Hemingray Insulators |A HEART TO HART TALK 
For Voltages up to 75,000 THERE IS Sere Se THAT IS AS GOOD 


. ' is i s ' 
Used upon the entire installation of the Northern This is the Standard Push Button Type 


California Power Company 


World's Gamer Standard 





MADE BY 


The Hart & Hegeman Manufacturing Co. 


Hartford, Conn. 


SOLD BY EVERYBODY EVERYWHERE 
The Chas. F. Sloane Co. iialaatin es ek tee ov 


Exclusive Pacific Coast Sales Agents Exclusive Pacific Coast Sales Agents 


= - ., CROSSLEY BUILDING, SAN FRANCISCO 
Mills Building San Francisco, Cal. | nec york Block, Seattle ctl cine ha cite 
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Railway CGenerator 


The design of these machines has been most carefully worked out with a view to 

meeting the eepeo terse severe condition which direct current generators for railway 2 

service encounter. All reactions are thoroughly subdivided, unusual provision has 

been made for ventilation, and every detail of construction so planned as to result 

in a machine that will run continuously at full load with but a slight temperature 

rise, which is undisturbed by momentary overloads of 100% and which will run for a 

number of hours with 50% overload without such a rise as to affect the insulation. 
Ventilating ducts are provided at short intervals between the armature lamina- 

tions and the cross connections of the coils are well exposed to the air. 








The field poles are of a peculiar section - a rectangle with rounded ends. The 
field coils are round, and this leaves a ventilating space on each side of the pole 
core into which air is forced by the rotating armature. The shunt and series wind- 
ings are separately wound and are kept apart and from the pole by fibre strips. 

The commutator is built upon a separate spider which is mounted on a projection 
of that of the armature. 

A point of superiority of this generator to which we call particular attention 


is the commutation. The machines are absolutely guaranteed against flashing over 
the commutator. 


Stanley Electric Manufacturing Company, Pittsfield, Mass. 
JNO. MARTIN: G@CoO. -Eacmie coset scents 


69-75 New Montgomery Street, San Francisco, Cal. 
507 Pioneer Building, Seattle, Wash. 511 Douglas Building, Los Angeles, Cal. 
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